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NOMPABKU 


B moefi craTbe, ony6auKopannoli B JIAH, 7. 120, Ne 5, 1958 r. (A. A. Temaakos, 
«WuterpasbHble mpexctapsenusa dbyHKuMi AByX KOMIIJIeEKCHBIX MepeMeHHBIX»), Ha CTP. 979 
c 20 no 24 cTpoky cBepxy HaleuaTaHo: 


. OOWacTb, OrpaHHYeHHyio rumepmoBepxHoctTbio | z| = W2(|w|), MoxHO OTOOpa3sHTb 
¢ Momoulb1o naps pynKkunh w= W", z= Z", re m—MonoxuTebHOe Weloe HCO, Ha 
o6acTb, rpanuna KoTopoH | Z| = @3(|W |) oOmanaeT cBolicTBoM: KpuBaA rg = Ds (ri) 
BHINyKuJa. 

CnenyeT 4unTaTb: 
. O6NacTH, orpaHHueHHo runepnoBepxHocThIO | z | = WD2(|w|), MOxKHO NOCTaBUTb 


B COOTBETCTBHe O6lacTb B MpocTpauctse (W, Z), rpaHuua KOTOpOK 1Z/" = @s(|W |”), rae 
nN 


fn — TMOJO*KUTENbHOe Weoe uHCNO, OGsafaeT CBOWCTBOM: KPHBad fe =) o, (ae) = Oz; (r1) 
BbINyKJa. 


B moe craTbe, ony6muKoBaHHol B JIAH, T. 124, Ne 1, 1959 r. (A. A. TemaaKkos, 
«Wuterpasbuble mpexcTaBsenuad PyHKUMH AByX KOMMJICKCHBIX MepeMeHHEIX»), Teopemy 1 Ha 
cTpaHuue 40 culeqyeT UHTaTb TAK: 

Ecau @ynxyusa F (w, 2) npuxadaemum Kaaccy a, mo dan mouku (w, z)€DiCD 


am 1 

Lae @[r ae n } 

F (w, 2) yaa \ dt \\de Ot Oe tats) dt, (7). 

0 0 1€|=e(¢) 

20e eutenit ee, ae i ara tt. C om 4 
= »u =F) ra(7) ze; |C| =p(e)—3amkaymoi Konmyp, codeprtas | 


wun mouky €=O0 eaympu, u D5 (0, 0)—deonKo-Kpyeoeaa obsacmb, oepaHusennag » 
eune pnoee pXxHOCmb10 


|w|=ri(t) min p (9), |2| =re(t) min p(9). 
0<¢<2Tt 0<9<2T 


Popmyaa (7) ycmanasaueaem: snauenua mynxyuu F (w, z) 6 obzacmu D, C D onpede- 
aniomes# nosedenuem <aunetiHozo OughPepenyuanbnoeo onepamopa L{[F] xa eparuye | 


o6aacmu D. 
B 9ToM xe CMBICIe BHJOM3MeHAeCTCA B 9TOM 3aMeTKe (bOpMyHpoBKa TeopembI 2. 


A. A. Temaakoe 


T-08995 TlognucaHo x neuata 111X 1959 r Tupax 5065 9x 
; i 3. 
@opmat 6ymaru 70X1081/,5. Bym a. 62/2 Tleu. wt. 17,8143. BKIeHKH. Yu.- Spee eo 


2-1 THnorpajua Magatenpctsa AKagemuu nayx CCCP. Mocxsa, Iy6uncxuli nep., 410 


Woxnage Akagemun nayrx CCCP 
1959. Tom 128, Ni 3 


MATEMATHKA 


M. C. AFPAHOBHY 


HECKOJIbBKO TEOPEM OB YPABHEHHAX B YACTHbIX 
NPOMSBOAHbIX C NOCTOAHHBIMH KOIPSHUMEHTAMH 


(ITpedcmaeaeno. axademuxom A. H. Koamoeoposum 3 VI 1959) 


Bu. 1 sto 3ameTKu (opMyupyroTcaA HeKOTOpble OOuIHe CBOLCTBa peleHuti 
ypaBHeHHi, yKa3aHHbIX B 3arlaBHu. OHO 3 3THX CBOHCTB COCTOHT B TOM, 4TO 
pelleHve B OrpaHHYeHHOH OOacTH, 3apaHee NpesnomaraemMoe MHWIb O6OOUIEHHO 
(byHKUMeH, OyeT CKONb YrOMHO PiaKHM, CCH OHO JOcTaTOUHO rilaqKoe B rpa- 
HHYHOH MoocKe, a NpaBad yacTb ypaBHeHHA — BO BceH OOmacTu. Paccmart- 
/puBaeTca Klacc ypaBHeHHH, JIA KOTOPbIX 93TO BEPHO HU B HEOrpaHHYeHHEIX O6- 
| MacCTAX, OMpeeeHHbIM OOPa3s0M PaCMOJORKeHHIX; B 3TOM ClyYae HM O pocTe 
pelieHHA BHYTPH OONACTH MOXKHO CYAMTb MO CBOMCTBaM ero pocTa B rpaHwuHon 
moOcKe HM CBOHCTBaM pocTa MpaBoH 4acTH BHYyTpH OOnacTH. Bn. 2 peub uper 
O TeEOPeMaX CYLLECTBOBAHHA HM MOCTPOeCHHH OOWIMX PeWICHHH B PasMHUHbIX KwIaC- 
—¢cax PYHKUNH. 
TepMHHOJIOrHA WM OOO3HAYCHHA B3ATbI B OCHOBHOM H3 (1). % = (X1,--.,Xn)— 
TOuKa N-MepHOroO BelllecTBeHHOrO mpoctpancTBa Ry; P(d/dx) = P(d/0m,... 
,O/OX,) — NOMHOM NOpAyKa Mm C KOMMJICKCHBIMH KoadPHIHeHTaMH OT 

By 3x;: 0” 0x =o" fox. ox, “ene [r( Snes. obra el as 
K — mpoctpaHcTBo (PMHHTHBIX OeCKOHeYHO AudpepeHuUMpyeMbIx yHKWMH. 

1. Teopema 1. IIpednoaoxcum, umo P(0/0x) o62adaem dynoamenmaac- 
Holm pewenuem E(x), Komopoe seanemca oOobwennott gynkyueti (Had K) 
nopsdka N: 


or 
(E,9)= y \er(x) 22az, (1) 
Irl<v ee 
20e e, (x) — Henpepolenole dynkyuu. Tlycme Q u Q' — oepanusennole obnacmu, 
npuuiem 3amoikanue Q CQ’. IT pednoaosncum, umo @ Q’ * obo6wenHaA ynk- 
yun u(x) yOoeremeopsem YpaeHenuto 
P(0/ 0x) u(x) =f (x). (2) 
Alanee, nycme f(x) E@CPt® @ Q' (p> 0) u u(xyECc™?™ 6 epanuunoti noaocke 
Q’\.Q. Toeda u(x) EC? @ Q’. 
B uactuocru, ecu f(x) GeckoHeuHo Audpepenuupyema B oOsacTu ’, 
a u(x) —BOM3H ee TpaHuibl, TO U(x) OecKOHeNHO Aucdpepenuupyema B Oe 
Ec xe u(x) BQ’\ Qu f(x) Bo Q’—dyxkunonamb dukKCHpoOBaHHbIXx 
NOpALKOB g MU Pp, TO Yepes 2TH MOPAAKM OeHHBaeTCH NOpAOK ¢t yHKIlHo- 
Hama u(x) BQ’: t<max{p,m+q}+WN **. 
Ecuim eee reeeet MpeMo/IOXKeHHA TeopeMbl c p = 0, TO, KpoMe CKa3aHAoro 
BHIMNe, HMeeT MeCTO OIeHKa 
O%u (x) 
Ox? 


q 
af) it 

@ x69’ \ ; |qi<N4+m 
B uactuoctu, ecam fs=0, au=0 Bs OQ, ro w=0 BQ. 


|; (3) 


max |u(x)| <C| max 
xEQ XEQ’S |G|ISN 


* T. e. Ha OCHOBHBIX (byHKUMAX — (x) u3 K, paBHbIx 0 BHe QQ’. 
** Dro 3aMeyaHHe OTHOCHTCA M K TeOopemMe 2 HUE. 


439 


HAeTCA Jwia BcaKoro P c N=n-+2. Sto camemyeT, HampuMmep, H3 @opMyJIb 
Xépmauyepa — Tpesa (cm. (1), crp. 131). 

SametTuM, 4TO TeopeMa | u HepaBeHcTBO (3), BoOOMle TOBOpA, He MMeIOy 
MecTa JWIA HeOrpaHH4eHHbIx OOsacTeH. DSTO MOXKHO BUeTh Ha MpHMepe ypaB-} 
HeHua O?u /Ox,OxX, = 0 B MOuynOcKOCTH, CKaxKeM, x, > 0. 

IIpeqnosoxum, uTo P yoBseTBOpAeT cCwIeLyouleMy OOOOLIeHHIO YCJIOBHAl 
«A» MW. I. Terposcxoro (cp. (7), ctp. 67): . 


|P (is + 79+ pe°)|>>const >> 0 mpu o€R5 u p>0, (4)} 


re t? uw e°— duKCHpOBaHHble BeLeCTBeHHbIe BeKTOppl Hu |le°|| = 1. Torgay 
mpewnouioxwenue Teopempl 1 o E(x) BbimomHAeTCH c w= 2n U e,-(x), PaB- 
HHMH O B NMOAyNMpocTpaHcTBe (x,e°)<0, mpnyem |e,(x)| <4 
<Cexp {C,||x ||}. Ia tTakux onepatopop teopema | nu HepaBcHcTBO (3) | 
o6o6ulaloTcaA Ha HeEKOTOPble HEOrpaHHueHHble OOAacTH: | 

Teopema 2. ITycme P(d/0x) umeem dynoamenmaronHoe pewenue E (x), | 
Oelicmeyrowee no dopmyae (1), ede e,(x) —@ynkyuu, nenpepoleHole 6 noay- | 
npocmpancmee (x, e°) >0 u paeroie 0 npu (x,e°) <0. Mycme Q— o6aacme, | 
nepeceuenue Komopol Cc noaynpocmpancméom (x, €°?)<Y KOHeLHO npu st10b0m 
eetyecmeeHHom %, a QQ’ —e-pacuupenue obsacmu Q *. Zlanee, nycmb u(x) — | 
pewenue ypaenenun (2) 6 Q'; f(x) EC?™ @ Q’ (p>0) u u(x)Eec™tPer” ¢ 
Yo nOui ozda tty (@ NEE enOe | 

Kpome Toro, eCJIH BbIMOJIHeEHO MpenouoxeHHe Teopempl 2 0 E(x), To. 
B Teopeme | ycyiopHe Q CQ’ MoxkHO 3aMeHHTb Ooslee caObIM yCJIOBHeM: 
Q. WexKUT B NoJympoctpauctsBe (x, e°) <7, a Q’ aABsHeTCA MepeceyeHHeM ero c | 
s-pacluHpeHvem oOsiactH Q (Tak 4TO ByOub (x,e°) = PrpaHuubl oOsacTer | 
MOryT COBlaaTb). 

Teopema 3. I]ycmb e6vinornenel npednonocoeenuan meopemoet 2c p=O, 
npurem | e- (x)|< Cexp {C; || x || } u Q codepacumca @ konyce** || x|| << C2 (x,e°), 
(x,€°) > 1. OdosHauum uepes M(p) nenpepoienyt eoinykayio*** gynkyun, — 
onpedenennyto Onn p> 0. Toeda u3 nepasexcme 


|O%F (x) | Ox7| <Csexp {M [(a + 8) (x, e)]}} (|G) <N, 6>0, x€ Q’), 
Au (x) /Ox"| <Coexp {M[(a+8)(x,e))} Ig] <N +m, 38> 0, x€ Q\D) 
cnedyem HepaeeHcméo 


| u(x)| <Csexp {M [(a + 8) (x, e%)}} (8>0, x €Q’). 


30ecb a— npouséorbHo dbuKcupoegannoe uucao > 0, a Cs, Cs, C3 — Koncmanmol, 
3agucatue moroKko om 6. 

B sto Teopeme Konyc || x || CC, (x, e°), (x, e°) > 1, BooOme roBops, Hemb3HA 
3aMCHHTb MOJYMPpOCTpaHcTBoM (x, e°) >1: ecmm e°— xapakrepucruyecKkoe Ha- 
mpaBulenue AuIa P(O/Ox), TO mo Teopeme JI. Xépmanyepa ((?), Teopema 3.2) 
ypasHenne (2) c 7 =0 uMmeer GeckoHe4yHO udp pepenunpyemoe pemienne +0, 
papyoe O mpu (x,e°) <1. Ecau xe e°— HexapakTepucTmueckoe HanpaBuleHue 
HW BBINOJHEHO yCAOBHe (4), TO P runep6omMyueH OTHOCHTebHO e€° B 
cmbIcuIe ompegenenus JI. Popauura (4). Y runepOommueckux ypaBHeHUli uMeloTca 
(PyHaMeHTaJIbHble peleHus, paBHble 0 B Oosee WMPOKUX OOacTAX, 4eM NO- 
JlyMPOCTpaHcTBO, HM Jit HUX Teopempl! 2 H 3 MOxHO ycuNTb. Hanpumep, 
B cilyyae ypaBHeHHA O7u/Ox,0X%_ =f (X1,X2) Teopema 2 cnpapequuBa aA 


* T. e. OObeqMHEHHE ¢-OKpecTHOCTell ee TOUeK. 
** QTO yCOBHE MOXKHO OCMa6uTD. 
*4* M (pi) + M (Po) <M (py + pe) aut pr SO, p20. 
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OnacTu {2, umerlolleH KOHedHOe TepeceyeHve Cc JNOOBIM KOOPJMHATHBIM YrJIOM 
By < Ys Xe ont 
Teopema 4. Iycme Q— o6nacmo 6 Ry, a Q' — ee s-pacuupenue. Ilycme 
OobwjenHHaAn @yHKYyUA U(X) YyOoe»emeopnem YpaBHenuto 
P(0/0x) u(x) =0 (5) 
Q" u seansemca mam yHKYyUoKHaAoM KoHedHO2o nopsAOKA wp *: 
k 
(u.9)= >) \ Uk Cy de, 
Ox 
[Riu Q’ 
Oe Up (x) — nenpepolenoie 6 Q’ dynkyuu. Tozda Onn sro60e0 1>0 cytuecmeytom 


AKUE PYHKUUU Ug (xye@! @ Re (laq|\<v), yooeremeopsioiwwue ypaenenuro (5) 
Q, «mo u(x)—cymma npousecdHolx 6 Cmoblcne OOO0bwWeHHoIx GynKyut om 


q (x): 


(49) = Y (— 1)!" Vag) 2 ax, 


Iql<v 


pu amom v<u+l+t, ede t—nocmonnnoe 4ucao, u 


jug (x)|<Cs_ max [v4 (x). 
IRI <u; ||x—yl|<8 


B yactuoctu, upu Q = Q’ = R* orca culehyeT, YTO BCe pelleHHa ypaB- 
HeHHA (1) B @yHkynoHanax Han S, Han Sy,a (a > 0) uw Haq Waa (cM. (*)) 
MOUYYaIOTCA H3 OOBIYHbIX CKOJIb YFOWHO TviaqKHX pelWleHHH, oOMnpeesAIOUlUXx 
 ecxans Tuma (byHkKWMH cooTBeTcTBeHHO Hall S, Sy,4 HIM Wy, ABYMA 
onepaluamMu: WuddepeHuupoBaHHeM B CMbicJle OOOOMLEHHEIX CPYHKWMU HU OOpa3zo- 
BaHHeM KOHCUHbIX CYMM. 

Panee B (®) MoKa3aHO, 4TO aHaJIOrM4HbIM GakT WMeeT MeCTO WIA pelle- 
MM B (pyHKUMOHaIaxX Hal mpoctpaHctBom K (Q) 6eckoHeyHo juddepenuupye- 
BIX (PYHKUMH, paBHbIx 0 BHe 2, rye ©1—orpaHuyeHHad OOsacTb c ocTa- 
OuUHO peryapHoH rpanuuet. M3 teopempr 4 9ToO He cyleqyerT. 

— 2. B. Masprpamx (°) u JI. Speunnpatic (*), a no3qHee MH Apyrve aBTopbl 


Jloka3aJIu Jia ypaBHeHua (2) paw TeopeM cyllecTBOBaHHA Takoro THMa: MWA 
mo6oli f(x) 43 HeKoToporo KJlacca ® cbyaKuni, ompeyemeHHbIX BO Beem R;, 
OObIUHbIX HIM OOOOUICHHBIX, CYUIeCTByeT pelleHve u(x) ypaBHeHHaA (2), mpH- 
Hayviexamce Kiaccy W (oOpmHo P=). B uacTHocTH, Obl oKasaHbl 
TakHe TeOpeMbI Jin cutyuaeB: 1) O=VY=K’ (Bce o6oOmeHHEIe PyHKUMA); 
2) dD=W=Ke (o6oOmennbie PyHkuuu KOHeYHOrTO NopsyKa); 3) D=C’, 
Y=—C’, rne r—q<const; 4) D=¥=C; 5) O=F=H (ueape ana: 
muruyeckve (byHkunu); 6) D=Y=Hy, A>1 (uemble dyHkyHH MopsyKa 
pocta He Bpmue A). Ilo3qHee T. Cupota (7) npeqoxus KOHCTPYKTHBHBIM 
MeTOR JoKa3aTesbcTBa TeopeM 1) u 4), OCHOBaHHBIM Ha UCMOJb30BaHHu 
cHCcTeM sJiecTHuI XépmaHyepa (cp. (1), crp. 131) B n-MepHomM KOMMJIeKCHOM 
Mpocrpaucrpe Cs; Touek s = (S;,..., Sn). QTMM MeTOAOM MOXKHO Take JloKa- 
3bIBATb TeEOPeMbI 2) UH 3). 

Moguduuupys Merox T. Cupotpil, MoxkHO B W3BeCTHOM CMBICJIe Mepeutc- 
IMTb BCe pelleHHA ypaBHeHuA (2) B Klaccax 1), 2) u 4)** npu duKcupoBan- 
HOW mpaBoH uacTtu. PaccmoTpHM, Hampumep, culyyali 4). 

Teopema 5. ITycmoe f(x)@€C™” u nycmo {f.(%)}, 20e v=(nis--- +n) 
Zv,;=0, +1, +2,...—npou3eoronaa cucmema dynkyui us C™, ydoene- 


* TlocmemHee ycJlIoBve 3aBeOMO BbINOAHeHO, ecmH Q orpaHHuena (cM. (')). 
** Ayasor MpHBeeHHOli HH>Ke TeopeMbI 5 Ain cmyyam 3) He JaeT OMMCaHHA BCeX pe- 
NeHHH PHUKCHpOBaHHOH rviaf{KOCTH. 
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MéOPAOUAA YCAOBUAM 


Dife (x) =F (x) 


fy (x) =0 ene n-mepHoeo KyY6a VX Kv +3. 
Tl ycmb 
| Of (x) / Ox"| < Cay. 
Tozda mooxcHo nocmpoums makyro cucmemy aecmnuy Xépmandepa Hy Oaa 
P(—is), 3aeucawyto monaoko om {Cy}, amo dopmysa 
tig ( F, (s) 
Gnd | Piet) 


v 


CO CN; 


v 


20e F,(s)—npeoOpasoeanue Pypve Mynkyuu fy(x), Oacm peulenue ypaéeHe- 
nua (2), npunadnescauee C°. H nao6opom, ecakoe pewenue ypaeHenua (2) 


eC? umeem maxoti 6eud. 
Jlaa noctpoesua {H,} wy2kHo cHauada HaliTH MocJeoBaTesIbHOCTh UNCceN 4; 
(j=0,-—1l,...), 3aKmoueHHEIx crporo Mexgy O u I, TaKyio, 4TO 


UCas, 8, < + 003 


3TO BCera MOXKHO ClesaTb. 3aTeM HyxXHO onpegemuTb H, Tak, uToOnr Ha Hy 
—Ini,<|mu{<—In&,+ 1, rye t% =Imsz, : 
sign t, = sign (vg + 3/2) | P(—is)| >C > 0, 


re C He 3aBMCHT OT v. STO Take MOXKHO CeNaTb. 

Teopema 6) yrouHset Teopemy 5). MoxHO MoKa3aTb, YTO AHAOeU4HOLE 
YMO4HeHUuA UMmerom mecmo maKoce Oran meopem 2), 3) u 4). Hampumep, yTou- 
HAA TeopeMy 2), MOXHO fOKa3aTb, YTO CMpaBelIMBa TeopeMa CYLMeCTBOBa- 
Hua c D=P=S, 4, OS agp<1 (R=1,...,n). pu stom Takxe BBINNCEI- 
BalOTCH OOULMe peleHHA C MOMOULbIO CHCTeM JIeCTHMI, X€pMaHyepa *. | 

Jia cryuaesp 5) u 6) oO6mMe pemieHua NocTpoeHb! B (*) MpH NOMOLLM Apyrux 
KOHTYPOB. 

IIpupeyeHHple pesyJIbTaTbI MepeHocaTca Ha CucTemMbI k ypaBHeHuli c Rk He- 
H3BeCTHBIMM (C OTJIMUHLIM OT HYJIA DeTepMuHaHToM). PesyabraTpl on. 1 uacruy- 
HO OOoOmlaloTCA Ha HEKOTOPble ypaBHeHHA B CBepTKaX. 

PaOora BbIMOHeHa TOL pykoBogcTBom mpod. T. E. UWlunosa; npunoury emy 
rlyOoky10 OnarofapHocTb. Teopema | 6biia MOKasaHa MHOIO TOKO AH OObIY- 
HbIxX pemienHi; [. E. Uns0p 3ameru, uro ee MOMKHO MepeHecTH Ha OOOOIIEH- 
HbIe PeleHHA, MePeCTPOMB OKa3aTEJIbCTBO. OTO NOSBOMMIO YCHINTb U OCTAaJIb- 
HblIe TeopeMb! 1. |. 


MockoscKui rocyfapcTBeHHbIit yHABepcuTe}r Tlocrynusio 
um. M. B_ Jlomonocosa! 2 VI 1959 
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* Tlompo6Hee 06 stom cm. (20), Tam 2%xe oTMedeHa BO3MOXKHOCTS mlocTpoeHua oOmHx 
pelleHHH B cylyuanx 1), 2) uw 4), onHaKO 6e3 TOUHBIX (bopMyMpOBOK (cM. BbIUIe Teopemy 5 
M 3aMeuaHHe Mocvie Hee). 
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Joxrnxagn Akangemunu unayr CCCP 
1959. Tom 128, Ni 3 


MATEMATHKA 


K. T. AXMEJOB 


OB OCOBbIX PEWIEHHSAX OMHOTO KJIACCA 
WUHTEPPO-AWiPPEPEHLMAJIbHbIX YPABHEHHA 


(ITpedcmaezexo axademuxom H. H. Bexya 28 III 1959) 


PaccMOTpuM HHTerpo-LupdepenuvasbHoe ypasHeHve Bua 


m 


Lyn 1 
aay eG Kel e; s) a? = ds + iret >) Qe (x, s) u* (s) ds, (1) 
0 k=0 0 


k= 


o 


re Kz, Qe — peryaapHbEle apa B KBagpate R(O<%x,s< 1); u(x, t)— ucKo- 

Masa (YHKUMA, ONpeleeHHaa B Momoce GID xX <1; —o <t< + oo). 
Onpeneneuue. Pemenne u(x,t) ypaBHeHua (1), mpeacraBuMoe B Buye 

pana JlopaHa B oKpecTHocTH TouKku ft = 0 Cc KOHeYHbIM YHCNOM JIeHOB rviaB- 

HOH 4acTH, Ha30BeEM OCOObIM pemeHHemM. 

_ (na mpocrors! u3ioxenust mpuMem m=2, p=1. IIpm stax ycaoBuAx 

pelieHve ypaBHenusa (1) vem B Bue pana 


co 
t 
| u(x,t) =F 9-1 (x) + QD} toe (x), (2) 
| k=0 
rye t)=—- 0 noka HeonpefeneHHad NOCTOAHHad BeJIM4HHA. 
Tlocme nmogctaHopku psa (2) B ypapHeHue (1) u cpaBHeHHa Koo*ppuUNeH- 


TOB IIPH OMHMHAKOBBIX CTeMNeHAX t NOJIYYHM 
1 


ps (x) = tol [Ki (x, 8) — Qe (x, 8)] 92, (5) ds, (3) 
= \ [2Qz (2, 8) — Ka (x, 8)] 91 (8) ¢0(s) ds + 


+ \ Q: (x, 8) p-a easy s) p_1(s) ds, (4) 


o en nese, ee 6 
Se Tec «lal aeie Werte) oe lel) 6a 6G ele, <ol 1s: Sey 1600 ae 1.ereie e!, :8 pie are en siaae” es eho 8 


gn (1) = to \ [Ki (x48) + (2Q2 (x, 8) Ki (x, §)) | 9a (8) n (8) d5 + fa (*)s (6) 


re fn(x) (n > 2)—onpenenennpie PyHKUMH. 
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MuoxkecTBo Tex 3HaueHHH fy, JIA KOTOPbIX CyYUecTByeT HETPHBMAJIbHOUs 
pelleHue ypaBHenua (3), Has30BeM MHOXKECTBOM HETPUBUAIbHOM pas} 
peuluMOcTH ero WH OGosHayuM uepes M_;. Ouesunuo, 0EM_y. Agape 
WM CBOGOMHBIM WleH ypaBHeHua MepBoro pofa (4) 3aBHCAT OT fo. ) 

MuoxectTBo 3HaueHnit tp @ M_,, via KOTOpbIX BbINOJIHAeTCA ycsOBHe TeO'}] 
pempt IIuKapa ama ypapnenua (4), o6osHaumm uepes My C M_4. Copokymy 
HOCTb JIMHCHHBIX MHHTerpaJIbHbIX  oOMepaTOpOB,  MOpoxXJeHHbIX  AAPOM 
toK,(x,8)91(s), OO6osHauum uepes K,(to). Muoxecrso snayennlt ty) € Moh 
Wa KoToppix | He sBAaeTCH XapakTepHCTHYeCKHM 3HayeHHeM onepaTope| 
K, (to), O603HauuM uepes My. Takum oOpa3om, faa ¢tyo€M, onepatory 
E— K,(to) o6patum (EF — Tox fectBeHHbI onepaTop). Onepatoppl, Mopoxk,eHx- 
Hble ALpamu Busa ty [2Q.(x, ) — Ky (x, S)] 9-1 (s), O603HauuM uepes Ko; (to)q 


Onepatoppl K, (to) + Ss Ky, (to) Ha30BeEM BO3MYUL€HUAMH onepatopa K;j(to), 


n=1,2,... OueBugno, BO3MYUIeHHbIM omepaTop pH m= 1 ecTb MHTerpadb-} 
HbIM OMepaTop, MOPOXeHHbI AMPOM 22)Q.(x, S) p_1(S). : 
Jina Kaxyoro ty € M, MoxKHO Moxo6paTh Tako HomMep N;z,, 4TO WIA BCeXl 


NOCJeAYIOULHX BOSMYUeHHBIX OMepaTopoB K, (fo) + — Kar (t0) (n > Nz,) CMHN-| 
Wa He OyqeT xapakTepucTuyeckuM uncom. IIpu stom * | 


Nz, = [|| Ker (to) | ¥ | Zo | ? I WEIS (to)) *]| IF 


@Muxcupyem ty)@M,, Torga Mbl uMeem N;,—1 Bo3MyYLIeHHbIX onepatopos| 
4 
Ki(to) + Kato) @=1)2,...,N,—1), 


OOPpaTHMOCTbh KOTOPbIX He€H3BeCTHA. 


PaccMOTp¥M HeCKOJIbKO CJly4aeB. 
Ilyctb mpu dukcupoBaHHoM 3HaueHHH 7),@M, euHHa He SABUIAeTCA | 
XapaKTepHCTHYeCKHM UHCJIOM TakxKe JVJId BO3MYULeCHHBIX onepaTopoB. Muo- 
*KeCTBO SHaYeHHH ¢t)6 My, WA KOTOPHIX BOSMYLLEHHBIe ONepaTopHl Ky (ty) + 


4 
+ j Ka (to) (k =1,2,..., Nz,— 1) He uMetoT XapaKTepHcTHYeCKMM UNCJIOM eqH- 


Huy, O6osHauuM yepe3 R,. Takum oOpa30M, HMeeM BKmO“eHHe RC M,C 
eM owvi...: 

Jia Kaxyoro t)€R, cucrema (3), (4), (5) mocieqoBaTembHO pa3pellaeTca 
OMHO3HAYHO, H Mbl NOCTpouM pay (2), pH sTOM 


4 a 
r(x) =(E—Ki (to) > Kali) fe, r= 1,2... (7) 
PaccMoTpuM BCHOMOraTeJIbHOe YPaBHeHHe 


1 1 
0 0 
57 = b0\ Ka (x8) p(s) 53 ds— 1 Ki (x, 8) p-1(s) 0(s) ds + 
0 0 
1 


i 
+#\ Ko(z, s) 5p ds + #\ Ki(x, s) 0(s) Sods + 
0 


—) 


+ 31 Ki(x, 8) p-1(s) ds — *\ Qu (x, s)9-a(s) 90(s) ds. (8) 


* [ ] o3HauaeT Wesyto uactTD. 
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JlerKO 3aMeTHTb, YTO MpaBYIbHad YacTb paya (2) aBNAeTcA chopMaJIbHBIM 
meHHeM ypaBHeHnsa (8). 

_lanee cTpovM MaxkopaHTHoe ypaBHeHve HM OKa3bIBAeM CXOMMMOCTb Mpo- 
cca. 

TakuM oOpa30M, oKa3anHa: 

Teopema l. [va Kascdo20 thE Ry cywecmeyem eOuxncmeeHHoe ocoboe 
cwenue ypaenenusn (1) 6 Bude pnda (2). 

Ilyctb Tenepb faa fy)@€M, xora Obl ofuH U3 oMepatopoBn K, (to) + 


= Kai (to) (k= 1,2,...,Nz,—1) Heo6patum. MuoxecTBo Takux 3HaueHHi 


, oOOo3HauHM uepes M, Cc My. Uepes MS? o6o3Hauaem COBOKYNHOCTb ty € My, 
JI KOTOPbIX NePBLIH BO3MYLIeHHbI onepatop HeoOpaTum. J\ia mpocTors! 


o3bmem ¢,€ MS. Torga Jima 3TOrO 3HaueHua fy JIA TOrO, YTOObI mMepBoe 
paBHeHve cucTeMbI (6) HMesIO pellieHve, HEOOXOAMMO UM JocTaTOUHO 

1 
1 =\\ 2%, 8) 92 (8) B(x) ds dx + \\ Q1 (x, 8) p0(8) B(x) ds dx + 
0 


oe 


Owe 
et Tal 


+\{ Qo (x. 8) B(x) ds dx =0, (9) 


me 6(x)—xapaxtepucTuyueckan (byHKUMA mMpHcoeqHHeHHOrTO = onmepaTopa 
‘epBOro BO3MYLJCHHOrO onepaTopa, oTBeualollad XapakTepHcTHyecKOMY 
uculy 41. (B aHHoM culyyae paHr XapakTepHCTH4eCKOrO YMCA TIPHHMMa- 
‘TCA PABHbIM eMHUMIle; MOXKHO PaccMaTpHBaTb M cyYa para OovIblIe efH- 
THI. e) 

IIpu BeinomHennu (9) 9, (x) = Ca (x) + Py (f,), « (x) — xapaxtepuctuye- 
Kad PYHKUKA MepBoro BO3MYIeHHOrO onepaTopa, a P, — mceBopesouIbBeHTa 
ro. Bce octaJbuble (yHKWWH OMpefesAlOTCH KOHTHHUYM3HauHO. 

B pe3yJlbTate oKa3aHa: 

Teopema 2. J[na Kkaocdoeo tp Mie cywecmeyem KOHMUNUYM OCOObLX 
ewenuti ypaenenun (1) 6 eude pada (2). 

Ilyctb ¢—mMuoxectTBo t)@ Mo, KOTOpble ABJIAIOTCA XapakTepHCTHYeCKHMU 
IMclaMu JIA omepatopa K,(ty). Ecau ip €o sABsNeTCA XapakTepHcTHyeCcKuM 
IMCJIOM TakKKe JIA BCX BO3MYIICHHEIX oOMepaTopoB, HanmpuMep B_ cwly4ae 
)PTOrOHaIbHOcTH onepaTopoB K,(to) HU  Kar(to), To Bce MYHKUMM 
pp (x) (p=1,2,...) Haxogatca 0 dopmyne op, (x) = Cyan (x) + Pe (fe), 
ne ar, (x0) — xaparepucrayeckue cbyHkuuu, Pp — MCeBOpe3O/IbBeHTbI BO3MY- 
UeHHBIX oOflepaTopoB, Cz OMHOSHaYHO OMpememMOTCA W3 YCOBMA oproroHadb- 
1OCTH. 

TakuM o6pa30M, B pacCMaTpHBaeMoM CJIlyyae CYeCcTByeT eMHCTBEHHOe 
coGo0e pemleHHe Bua (2). Ecnu we L,=£0, To, oveBuyHO, ypaBHeHHe (1) 
i@ MOXKeT HMeTb ocoGoro pelieHuA Bua (2). 

_ IIpou3Bonum 3ameny ¢ = 7°; Torja ypaBHenne (1) npHHumaeT Buy 


il 1 3 
Se = 2? | [Ko(x, 8) + Ki (x, 8) a (s)] 52 ds + 2 | ¥) Qa (x, s)u4(s) ds. (10) 
0 979 


lerko 3aMeTHM, UTO 39TO YPABHeHHe He HMeeT pelleHHA Bua (2). 
Ilonpo6yem HcKkaTb pelwenve ero B BUe MepoMopdHOH dyHKIHH C MOUIO- 
-oM MopayKa 2 B Touke ¢t = 0: 


9 2(x) += o-a(x) + Den 4). (11) 


k=0 


Tlocue nogcranopKu psa (11) B ypaBHeHue (10) u cpaBHeHusa koapdu- 
ILHCHTOB movlyuaem: 
BA 


~—2(x) = to \ [Ki (x, 8) — Qo (x, 8)] p_3(s) ds, 


Co 


1 
ga (x) = to [3K (x, 8) — 42 (x, 8)] @-2(8) 91 (8) ds, 
0 = to [4Q2 (x, 8) — 2Kx (x, 5)] @2(5) #0(s) ds + 
+ | (2Q (x, s) — Ka (x, 8)] ¢2, (8) ds + 260 | (Qi (x, 8) — Ko (1 )] 9-2(s) ds, 


$1 (x) = to\ [Ki (x, 8) + (4Q2 (%, 8) — 2K1 (%, 8))] 9-2 (S) $1 (S) ds + 


0 


at \ [4Q2 (x, 8) — Ki (X, $)] p-1(S) Po (S) ds + \ [2Q1 (x, 8) — Ko (x, 8)] p-1(s) ds, 


0 


HM BoOooIe 


gn (x) = by \ [Ka (x, 8) + (4Q2 (x, 8) — 2Ki (x, 8))] ¢2 (8) Gn (8) ds + On (2); 


0 


rye P,(x) (2 > 3)— yHKuun, He 3aBHCALLHe COOTBETCTBEHHO OT p(x). 
Tlomp3yscb STOH CHCTeMOM, MbI MOXKCM MOKa3aTb CYWeCTBOBaHHe OHOFO 
WJIM *X€ KOHTHHHYMa pelleHHH Jind ypaBHeHua (1) B Buse paga 


co 
to sl ye 
pO-a(%) + Fe ea(x) + Di Hp (2). 
k=0 
IIpu 9TOM WoKa3bIBaeM CXOJMMOCTb MPaBUJIbHOH YaCTH MOCTPOCHHbIX PAOB. 
B kauecTBe IpHMepa MOXKHO paCCMOTPeTb OObIKHOBeHHOe AUuddepenwuasbHoe 
ypaBHeHHve 


y! = ayxy’ + axyy’ + by + by + bey”, 


KOTOpOe COJepKUT KaK YACTHBIM cya ypaBHenuda PuKKkatu y’ = by + byy + 
+ boy”. KosPPunHexTel Ap, Qy, 09,61, 62 WIA MPOCTOTbI CUHTAeM NOCTOAHHBIMH. 


MockoBcKult rocyJapcTBeHHbIli yHHBepCcHTer Tloctynuuio - 
uM. M. B. Jlomonocosa 25 IIT 1959 


AsepOaltxxaHCKHlt TOCyapCTBeHHbIM| yHHBepCcuTer 
um. C. M. Kuposa 
IWHTHMPOBAHHAS JIMTEPATYPA 
1M M. Cmupuos, Becru. Jlenuurpagcx. roc. yHus., Ne 11 (1954). 2% H. H. Ha- 


3apos, Tp. CALY, 5, cep. matem., B. 33 (1941), °K. T. Axmegos, Yen. matem. 
Hayk, 12, B. 4(76) (1957). 
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Jloxnagn Axkanemuu nayrx CCCP 
1959. Tom 128, Ne 3 


MATEMATHKA 


MW. M. TAH3BYPLE 
PACIIPOCTPAHEHHE OJHOM ACHMNTOTHYUECKON ®OPMYJIbI 


JA. ®. THMAHA HA KJIACCHI ®YHKIMH C 3AQAHHbIM MOJLYJIEM 
-  HETIPEPbIBHOCTH 


(ITpedcmaeaseno axademuxom C. H. Beprumetinom 26 V 1959) 


Ilycts C — mpoctpancTso HenpepbiBHbIx 2n-nepHoguyeckux dyHKuuH f (x); 


Sas x)= 3 » (az cos Rx + by sin kx), (1) 
B= 

rt (n) fe 

Sn (f.x)=—- + >) fal coskx + of” sin kx] (2) 
k=1 


CYTb, COOTBETCTBEHHO, YacTHad CyMMa @ypbe nopslKa m HW TPHrOHOMeTpH- 
—WecKHH MHTEPNOJAMLMOHHEI MOJIMHOM Toro %Ke NopsAyKa, Ccopnaawoulun c f (x) 


2vr 
B y3max x(") = ae (SiS OAs cyenyy oft): 
PaccMoTpHM jBa JIMHeHHbIX mMpowecca npHOmMxKeHHA 
n 
Un (f,X,4) = “ +. >), MP [ap cos kx + by sin kx], (3) 
k=1 
i _ a” See (n) o: 
Un(f,X,4) = = + > he [apr coskx + b;’ sin kx], (4) 
- k=1 
ONpeJleJIAeCMbIX TPeyroJIbHOH MaTpHueH 4HCedI nie (R=, 1) eee nO = } 
ey =()), H Ja HeKOTOporo Kuacca M@ CC Bepxune rpaHH 
En (M, A) = sup} f(x)—un(f, x, 4)I, (9) 
FEIN 
Bn (Me, x, 2) = sup | f (x) — Un (fs % 2) |. (6) 
FEN 


B curyyae, Korga Wi ectb Kaacc C’ HenmpepbiBHbIX HM OrpaHHY¥eHHbIX NO 
aOcoJIOTHOM BesIMUMHe oNpesyeeHHOH KOHCTaHTOH (yHKWHH, a MaTpHita a, 
MIpeWcTaBsIneT COOOIO PaBHOMePHO OFpaHHYeHHY!IO M Mp KaxKOM 7 BbIITYKJYtO 
WJIM BOFHYTY!O CHCTeMY UHCeJI, HMeeT MeCTO COOTHOLICHHEe: 


Bn (C’, x, h) = + |sin(n +42) xiGa(C%)+O(1) (n> 00), (7) 


rge O(1) paBHoMepHO orpaHHyeHo OTHOCHTeIbHO nN u x *. B wHactTostlet 3a- 
M€TKe YCTaHaBJIMBaeTCA ACMMNTOTHYECKH TOUHAA 3ABHCHMOCTb M@XK]LyY BePpXHHMH 
rpanamu (5) u (6) B cayuae, Kora M ecrb Kmacc Hy. yHKuMH f(x) c 3a- 


* Cm. (8), re yKa3aHo Take, 4uTO dopMysa (7) cMpaBequBa M AIA HEKOTOPbIX THIIOB 
MaTPHU, He yAOBJeETBOPAIOWMX YCJOBHIO BbIMyKOcTH. B OTJeNbHBIX KOHKPeCTHBIX WaCTHBIX 
cayuaax cOOTHOUeHHe (7) ObIIO H3BeCTHO paHee. 
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JaHHbIM Mojlysiem HempeppiBHoctH w(t). Teopema 1 coorBercTsyeT Culyyato 
OU) = Mie | 

Teopema 1. ITycmo H () «nace ynkyutt f(x), yooenremeopsiouux | 
ycaoguro Jlunuuya nopadKa a (0<a<1) ¢ Koxcmanmou M; i (k =0, 1,5 
ope ok [eas ee = 0) npedcmaeasiom coboro ebinykayro cucmemy | 


n 1 
HUCEA (A200? <0; R=0,1,...,2—1), Oana komopoii | A n i = o(;)- Toz0a 
npu n—> co cnhpaeednueo paéeercméo 
~ T\% i a 4 
a (H™, LS ($) stat Shp trae 8, (H' W) reg) (<) ; (8) 
\ {* sin t dé 


0 


20e O(1) paenomepno GepanudeHOo OMHOCUMeABHO N U X. 
Teopema 1! mo3BomHeT NOJYUYHTb aACHMNTOTHYeCKOe BbiIpakeHHe JIA © 


En (H™,x,h) Ha oOcHOBaHHH H3BeCTHOH paHee aCHMMTOTHYeCKOH OleHKU 
6.(H™,), mpunaniexame A. ©. Tumany (°, *). 
B teopeme 2 ycTaHaBJIMBaeTCA 3aBHCHMOCTb MCKAY Gn (Ho, X, 4) H On (Ha,h) 


JIA MPpOW3BOJIbHBIX BbIMYKJIbIX MOYJIeH HempepbIBHOCTH «@ (1). 
Teopema 2. Ecau Hy—kaacc dynkyuti f(x) C 3adaHHbim NPOUZBOABHOLM 


BLINYKALLM MOOYNeEM Henpepolenocmu w(t), a Mampuya ni (R= 0, TS. ..,24--8 
(n) 
4 — 10 
R 
enyma omnocumenbHo k, mo npu n—>oco umeeem mecmo coomHoulenue 


MW = 1; MYL, = 0) makoea, umo cucmema uucen 


He yOoleaem wu 60- 


o/s e TY) sin (a +f) «| 
ee Oh aT, 31% 


Bn (Hw, x, 4) = = €, (Ho) +0(0(2)), 9) 


70/ 
ae 
: Geran sin dt 


20e O(1) paeHomepHo o2paHu4eHo OMHOCUMeAbBHO N U Xx. 
Tina cayaaa MM = 1 coornomenna (8) u (9) OblIH W3BeCTHBI paHee, OHH 
Opin ycTaHoBseHbt C. M. Huxospcxum (?, 3). 


Creqyroulad TeopeMa JaeT acumnrToruyeckoe BbIpaxeHne Gn(Ho, x, \) aA 
JiOOOTO MOAYJA HeMmpepbIBHOCTH © (f). 


Teopema 3. Ecau H.—xkaacc dynxuyuti f (x) c 3adannelm npouse0ronHolm 
modynem Henpepolenocmu w(t) u mampuya Xf ydoeaemeopsem ycaoeuam 
meopemol 2, mo npu n—> oe 
i 4\ 2m ; ‘ A) 4l 
Gn (Cals x, h) ae = ® (st) | sin (n + io) Xx | ee + O (« (-)) : (10) 


l3 treopem 2 u 3 BbirekaeT acuMUTOTHYeCKad omeHKa LWA Gulitesg a9 
B clyyae, Kora © (f) — BbINYKJIbIM MOLyJb HempepsiBHoctu. Ona umeer Buy 


n (n) 


Gea) == \ aCe S a + 0(0(4)). (11) 
0 


STO paBeHcTBo O6o06ulaeT OHH pesyiprat A. ®. Tumana, nomyunBuiero 
ACHMNTOTHYECKOe BbIpaKeHHe Gn(Ho, 4) up w(t) = Mt (0<a< 1) (°, ve 

CoorHomenua (10) u (11) npH MY) — 1, T. e. wna cymm ype, Onin 
nosyyenbt C. M. Huxompexum (24). B gokasarenperBax TeOpeM H3BeECTHY!O 
POlb Hrpaslo TO OOCTOATeIbCTBO, YTO SKCTPeMabHad yHKUA COOTBETCTBYIO- 
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eH 3aauHw He 3aBHCHT OT MaTpnib MM”). Oror dak Opi BuepBbIe NOAMeyeH 
WK. ®. Tumanom B (’). 

| Bopipaxato ucKpeHHioi GularofapHocTtb A. ©. Tumany 3a mpeyloxkeHHy10 
ieMy H OOcy2keHHe pe3ysbTaToB. 


J\HenponerpoBckHit rocyJapcTBeHHbIii yHMBepcuTer Tocrynuso 
uM. 300-neTHa BoccoeqHHeHHA YkpanHbl c Poccueli 25 V 1959 


IMTHPOBAHHAA JIMTEPATYPA 


1c. M. HuxoabcxK nx it, Usp. AH CCCP, cep. matem., 4, 509(1940), %C. M Hu- 
kKomubckun, JAH, 31, Ne 3 (1941), 3C. M. HuxoabexKkudh, Tp. Matem. uxct. 
lm. B. A. Crexnopa AH CCCP, 15 (1945). *C. M. Huxoabcexuil, JAH, 52, Ne 3 
y1946). 5 A. ® Tumau; Vass. AH CCCP, cep. matem., 14, Ne -1, 85 (1950). 
A. ®. Tuman, JAH, 84, Ne 6 (1952), * A. ® Tumaun, Was. AH CCCP, cep. 
MateM., 17, Ne 2, 99 (1953). ® H. A. Ilorogauuesa, A. ® Tuman, JAH, 111, 
Ne 3 (1956). 
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Jlornagn Axagemun nayx CCCP 
1959. Tom 128, Ne 3 


MATEMATHKA| 


Unen-koppecrouyent AH CCCP f. A. TPHHBEPL 


OB WHTEFPAJIbHbIX YPABHEHHSAX C AAPOM, 3ABHCALIMM 
OT ABCOJIKOTHOH BEJIAUHHbI PASHOCTH API YMEHTOB, 
WM KOHEUHbIM TIPOMEXKYTKOM H3MEHEHWSA MEPEMEHHbIX 


1. C WHTerpabHbIMH ypaBHeHHAMH Bua 


Q2 


| K (x6) u@) a =f (x), (A)| 
u(x) =fe)+\ u@)K (xk), a<x<ay (B) 


ay 


rye. f(x) — HekoTOpad 3afaHHad (PyHKWMA; @1 HM Az — MOCTOAHHBIe BelLeCTBEH- | 
HbI€ YMCA, WPHXOMMTCA YACTO BCTPeYaTbCA B PasJIMUHbIX 3ayauax MaTeMaTH-| 
yeckoH (U3HKH VM B Apyrvx Bompocax. . | 

Jina cyuaes, Kora di = —oo, dz = oo (6€CKOHEYHBIN NMpOMexKYyTOK) WIM] 
ai = 0, a2 = oo (Momy6ecKOHeUHbI MpOMexKYTOK), XOPOWO paspaOoTaHb! Me-| 
TOJbI PelWeHHA WIHPOKHX KaccoB TaKUX ypaBHeHuH. UTo we KacaeTca clyuaa, 
Kora 06a npeyesia a1 H Az KOHEUHbI *, TO, HACKOJIbKO HaM H3BeCTHO, B 3TOM 
HalpaBJIeHHH HET KaKHX-JIMOO MOCTaTOUHO OOWUX Pe3YyJbTATOB, OCHOBAHHbIX 
Ha MCNOJIb3SOBaHHH CilelMaJIbHOrO Bua PpacCMaTPHBaeMbIX Aep HW He BbITeKAalO-- 
IHX H3 OOWleH TEOPHH MHTerpabHbIX ypaBHeHHH C CHMMETPHUHbIMM AApaMu. 

B HacToslleH 3aMeTKe H3uaraloTCcA HeEKOTOPbie OOMIMe COOOpaxeHUA OTHO- 
CHTEJIbHO BOSMOXKHOCTH CBELeCHHA PeleHHA ypaBHeHuH Bufa (A) wu HeEKOTOPHIX| 
J{PyTHX K PelWeHHIO Napbl He3aBUCHMbIX ypaBHeHHH BTOporo pola, a TakxKe. 
K YKa3aHHl0 CBA3H, CYIIeCTBYIOMeH Mex y HHTerpaJIbHbIMH YpaBHeHHAMH pac- 
CMaTPHBaeMbIX THNOB HM HEKOTOPbIMH ApyrumMu — Oouee MpoOcTBIMH («KsI1IOUe- 
BLIMM»>), K KOTOPbIM CBOAMTCH pemeHve OOULMX ypaBHeHHit. 


2. Hauwem c paccMoTpeHua OfHOro uacTHOrO THNa ypaBHeHHi nepBoro 
poya, a HMeHHO ** 
1 


\e(R, )K(|x—E) dE =K(x+R), O<x<1,R>0, (1) 


0 


M MOCTapaeMCH CBA3aTb ero peilleHwe c pemenvem vu(R, &) ananornuHoro 
ypaBHeHHA JIA MomyOeckoHeyHoro MpoMexyTka,T. e. ypaBHenua *** 
co 


| o(R, YK (x8) di =K(x+R), x>0, RDO. (2) 


0 


SaMeTHM TIpexke Bcero, ¥TO, 3aMeHAA B ypaBHeHHH (1) x Hax, =1—% 


Rua» 4 & wa 1—£€=£,, nomyayum coorHolenne 
1 


\e(m 1) K(x) di =K(a ty), 0<x<1,q>0. 3) 


0 


* OueBuHO MOXKHO, He YMeHDII q = aa 
Pe see ee YMeHbWad OOMHOCTH, CUNTATS Ay 0; ao = 1. ur68 nH OyzerT jfe- 
** B saqayax MaTematuyeckoi bu3suKku apo K (z) 
z=, O6paljasncbh B Heli B 6ecKOHeUHOCTD. 
*** Snecb, KaK HM Besse B JaJIbHevWeM , 
HeHuli CyUkeCTBYIOT H OONajawoT HeO6xozuM 
OK CBOHCTBaMH. 
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OOBIMHO HMeeT OCOGeHHOCTD B TOUKe 


CHMTaeM, UTO peieHHA PaCCMaTPpHBaeMbIX ypaB- 
BIMH JIA CHPaBeAIWBOCTH MPOBOMMBIX BbIKNa- 


Ilepenncpipaa Jaee ypaBuenne (2) qua x <1 B Buse 
al loo) 


\o(R, E) K (|x —€|) dg =K(x+ R)— \ o(R, &)K (E—x) dt = 


0 1 
=K(x+R)—\ o(R, 4+1)K (a +n) dy 


YUHTbIBAH, UTO HHTerpad B WpaBoH 4acTH STOTO YypaBHeHuA mpelcTaBAer 
LoOoh cymmy cuaraemprx Buna v(R, y+ 1)K(x,+) dy, BuauM, 4To dyHK~ 
re" v (R, &) NomKHa mpencTaBIATE coOoH pa3sHocTb pemwleHua o(R, &) ypaB-~ 
HeHua (1) Hw yMHoxeHHoro Ha U(R, %,-+1)dy uM MpouHTerpupoBaHHoro TO y 
® mpeyenax (0, oo) pemenua (7, 1—£) ypaBHenua (3). Takum o6pa3om, 
HWOKHO GObITb ; 

oO 


I 0(R, t) =9(R, )—\ e (4, 1—8)0(R, n+ 1) da, 
e. 0 


9(R, 6) =0(R,t) + | e(n, &)o(R, a+ lady, O<E<1,R>0. (4) 


0 


STO ypaBHeHHe HM flaeT HCKOMy1O CBA3b HM MpescraBseT co6oH npH 
| a u(R,&) uHTerpo-cpyHKUMOHaIbHOe ypaBHeHHe JIA Haxox*KeHHA 


Samenad B (4) & Ha &, MOuyYHM BTOpoe cooTHOMeHHe 


e(R. &)=0(R, &) +) ola, )0(R, a+ Ida, O<E<1,R>0, (5) 
0 

a CKJlaybiBad Hw BbIuHTad (4) u (5), mpHxOAuM K JBYM He3aBHCHMbIM HHTe- 
rpasbHbIM ypaBHeHHAM fA cpyHKunH p+(R,&)=9(R, §)+o(R, 1 —8), 
a HMeCHHO: 


| 0 


ps(R,8) =[0(R, )-+0(R, 1—Hi+ | psy )o(R, at 1)dq 6) 


0 
Bea IW ee UE 
Takum oOpa30m, Bompoc o pelwieHHu ypaBHeHua (1) cBOANTCA K pellieHHio 
WBYX He€3aBHCHMBIX UHTerpaJbHBIX ypaBHeHui (6) Broporo poga. Haga 
pelleHHA STAX ypaBHeHHH, NOJY4YHM H3 HHX 3aTeM HCKOMYIO (pyHKIulo 


9(R, §) = Suet (R, &) + p{R;,§)]. 


3. IlycTb Tenept H3BeECTHO pellleHHe ypaBHeHHA 
\ K(jx—E|)u()dé= f(x), —w<x<o, (7) 
—oo 
HM TpeOyeTcaA HaliTH pellieHHe ypaBHeHHA 
1 


w(K (|x —E)) 4 =F»), Oy <1, (8) 


Bprunraa (7) u3 (8)  3amuchiBad pesybTaT B (pope 
1 


| [w (@) —u ©) K (|x—8)) dé = 


0 


=(u(—WK (et adq+\ w+ Kit dq, O<x<1, 
0 0 ; 
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NOYYHM, NOb3yscb ypaBHeHusmu (1) uw (3) HM Mocrynasx MOROGHO TOMY, KaK 
3TO Jlemalocb MpH BbIBOAe PopMyvinl (4): 


w() =u) +{ u(—aeln) dnt) unt let 1—Odn, 0O<E<1, O)) 


0 0 
7. €. BbIPasHM pellleHie ypaBHeHusa (8) yepes pemenue ¢ (R, £) ypaBHenns (1). 


B cusy 3Toro MOxHO 3afzauy, dopMyMpyemyio ypaBHeHuem (1) 4 MpHBOTA- 
ULylocA K peWeHH1io Mapbl ypaBHeHH (6), C4NTaTb «KIOYeBOUY MIA ooulett 


+t 


I 
y 


3ayauu (8). 3aMeTHM, 4TO aHaOrM4uHbIM O6pa30M pelllenue OOuero ypaBHe- — 


HHA JWJIA oly 6€CKOHE YHOO MpOMexYyTKa 


lee) 


| MOK (|x—§)) 4 =F), x>0, (10) 


0 


BbIpaxkaeTca yepe3 pelenue v(R, £) cooTBercTByioulel «KOYeBOM 3aqa4H (2) 


wv yHKHio u(§), a HMeHHO: 
(oe) 


M() =u() +\ w(—2)0(m, 8 dn. (11) 


0 


4. Cxoquble coo6paxkeHHA MO3BOJIAIOT CBA3aTb pellleHHe ypaBHeHHA BTO- ; 


poro poya . 
(x) =f) +|K(x—E)eO@d, 0<x<1, (12) 
0 
c pemenuem (RR, x) «KIOUeBOrO) ypaBHeHHA 


YR, V=K(xtR)+V G(R YK (XE), x>0,R>0, (13) | 


0 
Wid Mosy6ecKoHeyHOrO MpoMexkyTKa H pelleHHeM a(x) ypaBHeHHA 
a(x)=f()+ \a@K(x—8)di, —w<x<co (IA) 


—oo 


~ (pyHKunio f(x) CuMTaeM TIpu STOM ONpedeseHHOH B MpoMexyTKe (— oo, oo)). — 


Ilepenucpipad ypasHenne (13) qua O< x <1 cuegzyroulum o6pasom: 
9(R. x) = [KO +R) +) (R241) KOn + eq] + 


0 
1 


+\O(R OK (x8) a (15) 
0 
H BBOJA B paCCMOTpeHue pelleHHe w(y, X) yYpaBHeHUA 
1 
o(n x) =K(e +) +\ o(m )K(lx—b)) de, O<x<1,q>0, (16) 
0 


HaxOJMM 
co 


HR =OR +) oly mO(Riat)dy O<x<l. (17 


GaMeHAA aylecb X Ha x1, Nomaraa w(R, x) +. (R, 4) = qa (R, x), Cras 
AbIBaH M BbIUHTadt O6a MOJIYYCHHbIe YpaBHeHHA, MpHXONMM K COOTHOLIeHHIO 


qa (R, x) = [0(R, x) EO(R, 1—x)] = 


=\ G24 NOR 44+ 1)dy, O<x<1, (18) 
0 
T. €. K HHTerpaJIbHbIM ypaBHeHuaAM Jaa dhyuKunit q,(R, x) 


co LIS z 
a ? (x) noay 


MM Telepb, HUcnomb3syA (12), (14) u (16): 
=a) —\a(— 1) o(n, x) dq—lalnt loa m)dy O<¥ <1, (19) 


| 0 0 

rae © (1, x) = 7/2194, (n, x) + g_ (a x). 

|| 5. Cxonupie cooOpaxenua MoryT ObITb HCMOmb30BaHbI U4 IIpH pemenuu 
jiJIM MpeoOpasoBanuu PasMYHIX Apyrux ypaBHeHnii c spamu, 3aBucamMMMA 
[POuIbKO OT aOCOJIOTHOH BeMYHHbI pasHocTM aprymMenToB. Tak, Hampumep, 
MIA «ONOJHUTe/IbHOrOY kK (8) ypaBHeHua * 


| @@K(\x—E) d= w (E) K (|x —€|) dé + 
(s) —<o 


+\ w(t) K (|x —£|) dé = f(x) (x mexur ua (s)) (20) 
Be 1 

IMO2XHO BbICKa3aTb YTBepA enue: peleHne ypaBHenua (20) umeeT Buy 

1 


a) =u)+\u() (a, dy aemur ua (s)), (21) 
0 
rile o(R, )— pemenne «KstoueBoroy ypaBHeHHa 


eR OPK (xt) E=K(x—R) (uals), O<R<1, (22) 
(s) i rg x 

npwyem BesMUHHE! p.(R, 7) =o9(R, 7+ 1) t+e(R, —74), n> 0, yaosaerso- 
PpAIOT ypaBHeHuAM (23) CXOZHBIM M10 CTpykKType Cc ypaBHeHusamn (6): 


px (Ri) =[0(1—R, ) £0(R, MIF | pe (R, DOCH, wat, n> 0. (23) 
0 
6. AnaJOrHuHbIM O6pa3s0M MOXKHO NOMYYWTh UH AIA MONOMHNTeMbHOTO 
K (12) ypaBHeHuaA BTOporo pola, a HMeHHO 


9 (x)= F(x) + | K(lx—E) pO) dé (x a (s)) (24) 


(s) 
pesyIbTaTbI, MOMOGHbIC HaliJeHHBIM B II. 4 ia ypaBHenua (12). Bauzy ouepug- 
HOCTH lepeHoca paccy2xKeHHi nm. 4 Ha aHHbIit cyual MbI 3f/ecb Ha 9TOM OC- 
TaHaBJIMBaeMCA, TaK 2%Ke KaK HW Ha JabHeHWIMX OOOOWIEHHAX H3J10XXCHHOH MeTO- 
JuKu. OTMeTUM JIMIIb, YUTO OHA MOXKET ObITb pacpocTpanena H Ha Oomee vem OF- 
HOMEPHBIit Cly4ai, HaMpHMep Ha ApaBuna K(\x—§&|, |y — yl) u ap. 

7. VisnoxweHuble BbIlle COOOpaxkeHHA O PelleHHH ypaBHeHHH c ApaMy, 3a- 
BUCALLMMH TOJbKO OT aOCOJOTHOH BeEJIMUHHbI PasHOCTH apryMeHTOB, IpefcTaB- 
JIAIOTCAH BeCbMa €CTCCTBEHHbIMH C PU3HYeCKOH TOUKH 3PeHHA, HalpuMep, ecJlH 
paccmarpuBaTb K(r) Kak MOTeHIHadl HEKOTOPHIX WeEHTPaJIbHbIX CH, 3ABHCALLMX 
TOIbKO OT pacCTOAHHA ff OT CHNOBOrO WeHTpa. CToub Ke eCTeCTBeEHHO OHH 
Momyuawrcd B pesybTaTe OOOOWLeEHHA COOOparKeHHH, MOOKeHH‘IX HAMM 
B OCHOBY PaCCMOTPeHHA Au*pakuUHH 2IeKTPOMAFHUTHBIX BOJIH Ha MWIOCKUX Hle- 
aJIbHO MpoBoxaujux sKpaHax (cm. (4), rae K(|x— &) =H)? (Alx — 6). 
Hamu paccmMorpeHo TakxKe TaKMM cmoco6om pelleHve 3alaun AudpakiuHu d1eK- 
TPOMArHUTHHIX BOJIH Ha MOOCe KOHEYHOM WIMPHHbI HW HEKOTOPbIX JPyrHx. 


i 


@u3uKko-TexXHHYeCKHH UHCTHTYT Tlocrynusio 
Akajemuu Hayk CCCP 29 VI 1959 


LWHTHPOBAHHAS JIMTEPATYPA 
17, A. puu6epr, JKT, 27, B. 11, 2595 (1957); 28, B. 3, 542; 28, B. 3, 555 (1958). 


* (8) nu (20) cunTaeM JOMOMHUTeADHBIMM BTOM cMbICIe, YTO uHTepBanbI (0,1) u (s) 
QONOMHAIOT Apyr Apyra oMomHoro npomexytKa (— oo, co). TakHMH «JOMOJIHHTebHBIMA» 
ypaBHenuamu dbopMysuMpytorcs, HallpHMep, 3aqauM O AMppakWHM HEKOTOPOH BOWIHEI Ha M0- 
jloce H Ha paBHOfi eli WleH MexKAy AByMa OesrpaHHUHbIMM NOJyMOCKOCTAMM HT. Il. 
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Jloxxangn Ankagemun nayr CCCP 
1959. Tom 128, N 3 


A. C. JOKA®APOB 
O HEKOTOPbIX CBOMCTBAX n-TAPMOHH4UECKHX ®YHKILHA 
(I1pedcmaeaeno axademuxom C. JI. Co6onessim 27 V 1959) 


3a mocseqHHe TOMb Sb MOJyYeCHbI HEKOTOPble HHTepeCHble Ppe3yJIbTAaTHI, 
MoKasbiBalollve CBA3b WuddbepeHUMaJbHbIX CBOMCTB TpaHHYHOH UH COOTBET- 
CTBYIOUel rapMoHHuecKON cbyHKUMH (cM., HampHMep, (**)). 

Bgelem ompeyesenne: mol n-rapMonnueckoH B G cbyHKuMei (momHHOMOM) 
OyleM MOHUMaTb (byHKIHIO (MOJIMHOM) Uw (pi, 94;--.; Pn On) ABUIAIOULy!oca rap- 
MOHHueCKOH (byHKHel (MOJMHOMOM) OTHOCHTeJIbHO Map MepeMeHHbIX p;, 9; (mpH 
3TOM OCTaJIbHbIe NepeMeHHbIe KaKAbIM pas :uKcupyiorca) Wa i= 1, 2,..., n. 

B 9To 3aMeTKe MPHBOAATCA pe3yJIbTATbI, MOJIYYeHHbIe MPH MOMOMLM ycTa- 
HOBJICHHbIX HaMH IIpAMBIX H OOPaTHBIX TeOpeM O HaJlyyleM NpHOmM2xKeHHH 
n-rapMOHHYeCKAX (PYHKUM MocpeycTBOM N-rapMOHHYecKHX NomMHOMOB. Ilony- 
YeHHbIe Ppe3yJIbTAaTbl YCTAHAaBJIMBalOT LHpPepenMaJIbuble CBOMCTBa N-rapMOHH- 
yecKkoH (yHKWMH Ha OCHOBaHUH JuddpepeHWHaIbHbIX CBOHMCTB COOTBETCTBYIO- 
meu rpaHuuHo (byHKWHM, YTO B culyyae N= | sABsAeTCA OOOOLMIEHHeM COOT- 
BeETCTBYIOIMHX pe3ybTaToB C. M. Huxompcxoro (°), A. CG Byrposa (4,5), 
B. M. Ba6uya u JI. H. Cno6ogeuxoro (?). 


N " 
Odosnauum uepes LS” (G) kaace usmepumErx cbyHKunii f (x1, ..., xv) BG, 
HHTerpupyeMbIX B G B p-li CcTeneHH, C HOpMoli 


[= (+ UG, ew) Pdi de” Sp < 0), 
G 


a TIpH p = oo Cyl[eCTBeEHHO OrpaHHYeHHbIX C HOpMO 


Lf pay SUP Whats hisses ew) 
(X1,.-., XA )EG 
B uacTHom cyyyae, Korga f(x%,..., xv) Oyger 2n-nepHoquyecKoli OTHO- 
CHT€JIbHO KaxKoro MepeMeHHoro H G = {0<x;<2n, s=1,..., N}, BMecTo 


LY (G) 6yyem ynorpe6nsTb oGosHauenne L,). 

Ilycrb k—HaTypambHoe uncno. OGosHayuM uepes G’ npo“3BombHYI0 NOL- 
oOjacTb G uw jonycTHM, uro kh—s3HayeHHe BeKTOpa, mpoyBuratoulero G’ 
B mpeyenax G B HanpaByieHHH ocH xs. Takwe BeKTOpb! OyeM Ha3bIBaTb 
qonycTuMbimMy. DyHKUMIO gy, (5, 9)p,¢ OMpekeMM MOCpesCTBOM MpoOH3sBOVb- 


HBIX MonoOsacteH G’ oOacTH G Mu JOMNyCTHMbIX BEKTOPOB CuieLyIOuluM o6pa3om: 
k | 4(N) 
Wp 5, ,G= su Ai, , 1 
Xs ( )p ae Fase lb, G’) ( ) 


rye Mie ABJIACTCA KOHEYHOH pasHocTbio k-ro nopsgKa cbyHkuuu g no nepe- 
MeHHOMY x; C mwarom h. B uacruocty, ecu 9(x4,..., Xv) OyneT 2Qn-nepHo- 
ANIECKOM OTHOCHTEJIbHO NepeMeHHOrO Xs, TO B (1) MOXKHO cuHTATb, 4TO 
G’ = G; npu atom, ecnu G== {0 <x; < 22,5 = 1,...,.N}, To BMecTo Orx, (5, ©)p, G 
OyeM ynoTpe6iATb OGo3Ha¥eHHe Wrx, (8, )p,v- Hanee, nycrb D=[0<p; <1, 
0<9<2n,i=1,..., N] a a; oOo3Hauaer JuOOyIO W3 TMepeMeHHBIX p; u 49; 
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Teopema 1. THycme dynkyun f(ty,..., tn) uw ee necmewannole npous- 
nole O' f/Ot? nopadka r; >0 (i=1,...,n) npunadaeocam Kaaccy jbo 
nycmo n-eapmonudeckan 6 D dynkyua u(r, 91;..-3 Pn, On) yOoeremeopaem 
PANULHOMY YCAOBLIO 
u letersi s=i,...,2 =f (91,..-, 9p). 


| Toeda Ova namypanenelx 4ucen qy,.-.,dn U M<KdA1<8<5, <1) 
pu Bs =r,;—1 umeem: 

qs—Bs— = * 4 , 

? Wk ts a : if) 


| 2) Ecau Oonoanumeaono npeOnoaazamo, umo Oaa KHamypaneHoed ds CXO- 
kumca pad 


m 
1) a, (5, U)p, D =< Chine De v 


v=1 pyn 


| 


20 
| m 
(Ag) = Gstis—Bs— = 8 4 
Wqsas (6, Ua dp. D Se {in " a i c OR ts (> p a a 
v=1 p,n 
co B 1 
1 Saag ats 1G.) 
—- » wets(> > 1) ie 
v=m-+1 4 
De c He 3aeucum om m. 
Teopema 2. ITycmp f (ty,..., tn) yOoenaemeopaem ycnoeunm meopemot 1 
27 
» Kpome moezo, npui=1,..., nm uUmeerm mecmo ycaoeue \ ling 4. ta) Oy Ue 
0 
Hlanee, nycme n-eapmonuueckaa @ D dynkyun u(p,, 943..-3 Pn, On) yOoe- 
emeopsAem epaHnuUdHolm YCACBUAM 
Ou : 
Op, = ay Cher orm ed a 
Z Ps=1, s=l1,..., 1 


Tozda Ola HaMYpaAbHOLX YWUCeA Gy,.+--,Gn U Mbt O<8<s <1) 
meem mecmo ymeepocdenue meopemot 1 npu Bs =rs. B cayuae n=1 


et, (5, fei?) < M8* (0 <a <1, M—nocmoannoe, k, = 1, 2). 


1 


M3 teopem 1 u 2 nomyuatoTtca cooTBeTcTBeHHO Teopemp! I| u III padorsr 
[. C. Byrposa (°). 

OrmeTuM, 4TO, NOmb3yACb TeopeMol 2 padotel (1°) (cM. Takxe Teopemy 3.2 
aOoTbl (*)), Ha OCHOBaHHH CBOHCTB HeCMelIaHHbIX MPpOH3BOQHbIX f-rapMOHH- 
2CKOH MYHKILMH, CYMMUpyeMbIX MO pacCMaTpHBaeMOH OOsacTH 0 HeKOTO- 
oro MOPATKa, MOXKHO HaHTH CBOMCTBA COOTBETCTBYIOMeH rpaHH4Ho PyHKWMH. 


VWuctutytT usHku WH MaTeMaTHKH NMoctynuso 
Axkaylemun HaykK A3ep6CCP 23 V 1959 


UWMTHPOBAHHAA JIMTEPATYPA 


1¢. JI. Co6oaes, Hekotoppie mpumMenenua tbyHKUMOHaIbHOrO aHau3a B MaTeMaTH- 
ckol dusuxe, JI, 1950. *?B. M. Ba6uy, JI. H. Cnoo6Oonenkun, TAH, 106, 
.4 (1956). %O. B. Becos, H3s. AH CCCP, cep. matem., 20, Ne 4 (1956). 
Me D Vary) 0,8; UAH) 115,.No. 41957)... © S.C... By rap, o.B,. Vise. AH CCCP, cep, 
iTem., 22, Ne 4 (1958). ® A. HW. Komesmos, Marem. cOopx., 32 (74), Ne 3  (1953)- 
H WU. MosxeposBa, JpaHuuHble CBOHCTBa rapMOHHyueCKHX (PyYHKWMH B Tpexmep. 
M mpoctpaxcrse, JIucceptrayua, Matem. uncr. um. B. A. Crexnopa AH CCCP, 1956. 
Cc. M. HukoapncxKku it, Mate. c6opu., 48 (85), Ne 1 (1957), *® C. Mc HuxKkouwe- 
<u, Martem. cOopuH., 33 (75), Ne 2 (1953), 2A. C. Dxwagapos, Joxn. AH 

sep6CCP, 14, Ne 7 (1958). 
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Jloxaagm Axkagemunu nwayx CCCP 
1959. Tom 128, Ne 3 


Axagemux AH ApmCCP M. M. JDKPBALIAH 
O KBA3HH30METPHYUECKOM OTOBPADKEHHH TIPOCTPAHCTB 
®YHKUMM Lé, (ai, 0,), Lo, (a2, 82) 


B nacrosuel 3aMeTKe CTpOATCA IpAMble WH OOpaTHble KBASHH3OMETPHYeCKHe 


8 2) 2 

HHTerpasibuble MpecOpasoBaHuA MmpoctpaucTs dyHKunH Lo, (a, 0,) u Lo, (Ae, Oe) 
pyr Ha fpyra, MopoxkeHHEIe ApaMv, B ONpeyevIeHHOM CMbICJIe O/IM3KHMU 
K ALpaM, OCYILECTBJIAIONIMM H3OMeETPHYeCKOe OTOOPaxkenue TeX Ke MpOCTpaHcrTsB, 

1°. Bpenem cHauasla HeKOTOpble MpesBapuTewbHbIe OOO3HaYeHHA HM ONpe- 
JleIeHHA, COMpOBOAMB UX pAZOM 3aMeyaHHlt. [lycTb og (x) (k= 1, 2) —He- 
yObipaiouad (yHKUMA, OmpeyeneHHad UM HelpepbIBHad cmpaBa Ha MHTepBaue 
(az, bp), THE — co Sap < be K+ cc, Mela OrpaHHueHHY!O BapHalluio B 
mH060M oTpesKe [a, 8] C (ag, Dz). 

Oruecem x kulaccy Lo, (ae, be) (Rk = 1, 2) cemeticrBo Bcex cyHkuni f (x), | 


| 
O,-H3MEPHMBbIX Ha HHTepBawie (az, bz), WIA KOTOPbIX x) |*dop(x) =e ore) 
- , J 
aR 

re MHTerpas noHuMaetca B cMbIcIe JleGera — Crusteeca. Jlna mappl dyHK- 

uni fy(x) um fe(x) us Kaacca Lo, (de, be) (R= 1, 2) ompeyenum cKasapHoe | 
bp 

npouspeyenve (fi, fe)o, = \ [1 (X) fo(x) doz (x) uw Hopmy ||f||,, 2uIeMeHTa 
ap 

f L? b i —_ 1), 

€ op (Ge, k) KaK II F Ilo, a (7, lope 

H3BecTHO, YTO MHOKECTBO PYHKUNL dies (dr, be) C MPMHATHIM HaMH ompe- 
JesIeHMeM CKAaJIAPHOrO NMpOMSBeeHHA MpescTaBsneT coOoH modHOe cenapa- 
Oe bHOe ruJIbOepTOBO MPOCTPaHCTBO, CCIM TOJbKO cz (x) He CBOMUTCA K KYCOUHO- 
NOCTOAHHOH Ha (dz, be) PYHKILWH C KOHCUHBIM YMCJIOM CKaUKOB. B TambHeHIIeM 

2 
mpoctpanctsa Lo, (dg, bx) (k = 1, 2) Gynem O6o3HauaTb TaKxKe uepes Hz. 

Ilycrb onepatop V;, onpeyevieHHbI Ha BCeM npocTpaucTBe Hy, oTo6pa- 
*%KaeT erO Ha Bce MpocTpanctBo Hy u3s0MeTpHuecKH, T. €. AA MOOOH napbi 
cbyukuni 7; u f, 43 H, umeetT mMecto papeucTBO (Vif,, Vofe)o, = (fay Fedo 
Kak u3BeCTHO, 000M us0MeTpuyeckul onepatop V, umeeT o6parubili V7 * = Vo, 
M30MeTpHyecKH OTOOpaxkaioulMi Bce mpoctpaHcTBOo H, Ha BCe NpocTpaHCTBO 
1, T. €. TaK, UTO AIA MOOOK Napbl dbyHKuM gy H Yo U3 H, umeeT MmecTo 
papeHcTBo (V2g1, V2ee)o, = (Li Ze)oo- 

IlocrpovM Tenepb ofHO mogxmMHoxecTBo Hz mpoctpancTBa He, BcIoly 
nuioTHoe B Hz. Odo3sHauum uepes He (k = 1, 2) mHomecTBO BCexX KOMIVJICKCHBIX 
KOHCUHOSHAYHBIX CTYMCHYATHIX CPYHKUMH: a) HeEMpepbIBHBIX cNpaBa Ha (dg, bz); 
6) paBHBIX HyJIO BHe HeKoToporo HHTepBalla, NexKallero B (ap, bg). OueBuAHO, 
uto H, C Hy (k= 1, 2) u uTo muoxectBo Hy Bcioxy mioTHO B Hy, B cuuJ1y 
caMoro oNpefevieHuA NOHATHA HHTerpana JleOera — Cruutbeca c HenpeppiBHOl 
cipaBa ke (PyHKWMeH pacmpeyenenua oy (x). 

Onpexeium dbyHKkumto e¢ (x), 3aBMCALLyIO OT Mapametpa E-0 cyeyroulluM 
oOpasom: mpu E>0 eg=1, x€[0, Flue, =0, x€[0, §&); mpnE>0 ec(x) = 
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=—I1, x€[& 0) u eg(x)=0, x€[0, &. Ovesuguo, uro npu mo6om +0 
Hz (x) € He (k = 1, 2). Kpome toro, nponspoubHyio ctbynkumo u3 Hp (k = 1, 2) 
|fOX%KHO CAMHCTBEHHBIM O6pa30M MpeCTaBUTb KaK KOHeUHYIO JIMHeLHYIO KOM- 
puHalMio (PYHKUMH Bua ez (x) Aaa EE (az, be). Tlostomy muoxKecTBo BCeBO3- 
IOXHBIX JIMHEMHBIX KOMOMHANMH u3 dyHKuH e¢(x) Ama EE (az, be) BCIOMY 
\[IOTHO B mpocTpauctBe Hz (k = 1, 2). 

i} SaMeTHM elle, YTO B cjly4ae, KOrfa Q;=0,=—a, b, =b,=), 9, (x)= 
39(x)==0(x), Upocrpanctsa H, u H, coBnanaioT c npoctpaHcTBoM 
= Li (a,b). Torza oneparop V =V, ocymectBusaer yHUTapHoe oTobpaxe- 
jiue TpoctpanctBa H Ha camoe ce6s. B uacTHocTu, Korga o(x) = x u, TAKUM 
pOpasom, mpocrpanctso H copnmayaeT c cemelicrBom (byHKiIMii, HHTerpHpyeMBIXx 
B KBaypaTe MOJysa Ha (a, b), T. e..c mMpoctpanctBom L*(a, 6), yHuTapHpie 
Ipnepatoppl V, B38aiMHO-QTHO3HauHO OTOOpaxaromne L*(a, b) na camoe ce6a, 
[DBIIM aHaJMTHYeCKH OXapaKTepH30BaHbl boxuepom (}, ). 

|  Ilpuspeyem, wakonen, Treopemy Boxuepa B o6o6meHHol cbopmynupoBKe 06 
PaHaJIMTMYCCKOK XapaKTePHCTHKE H3OMETPHUeCKHX OMepaTOPOB, OTOOPax aloulux 
impoctpauctpa H, = Li, (a,, b,) uw Hy = L3, (as, bs) Apyr Ha Apyra. Ipu stom 
[3AMeTHM, 4TO JOKa3aTeJIbCTBO TeEOPeMbI (PaKTHYeCCKH HHYEM He OTJMYAeTCA OT 
|BECbMa IIpocToro NO Uee MoKasaTeJIbCTBa Teopembl BoxHepa B KslaccuuecKo 
@opMyJIMpoBkKe, eCJIHM TOJIbKO ONMpaTbCAH Ha UpHBeeHHoe BbIllIe 3amMeyaHue 
(O momHOTe B DpoctpancTBax AH, unmu Hy, MHOxecTBa AMHEMHEIX KOMOMHALNE 
(OT (YHKUNH {é; (x)}. 

| Teopema 1. JIw60my us0mempuueckomy onepamopy g(x) =Vif (x), 
omob pascarowemy @ece npocmpancmeo H, xa ece npocmpaxrcmeo H,, coomeem- 
cmeytom Ose ynkyuu 


KG; x) a= Voe¢ (x) c A, g€ (Qe, be); 


l 
H (E, x) =Vyee (x) CH, €€ (a1, bi), () 
ob Aadariue mem ceoticmeom, umo 
b by 
\ g(x)ee(x) don) =|) KE HF (x) dor (x), FE (aa, ba), (2) 
4 : 
\ g(x)ec (x) der (x) =| HE x) g(x)dea(x), €€ (ar, by). 3) 
Kpome moeo, dynkyuu K (&, x) u H(&, x) yOoeremeopatom ypaeHenunm 
by be 
a) | KG ¥)K (a, x) dar (x) =| ee (2) en (x) dog (x), & 1 € (aay ba); 
be be 
6) VAG ¥)H (n, x) day (x) =) ee (x) en (x) dex (x), & 0 € (ai, br); 
4 a2 2 ay 
)\ K(x) en (x) dar (x) = | A (a, x) ee (x) daa (x), £6 (aa ba), 4€(arsb1)- 


O6pamno, ecakaa napa gyxKyuti K (&, x) u H(E, x), o6nadamwan ceoti- 
cmeamu a), 6) u B), nopooedaem coeaacno @opmyAam (8) u (9) HeKomopelii uso- 
mempuueckut onepamop V,, omoOpaccarwut ece npocmpaxucmeo Hy, na éce 
npocmparncmeo H,, u onepamop V» oOpamuolli emy, ocyujecmensiouult oOpam- 
Hoe omoOpasxcenue. ITpu amom, KaK uU 6 CayYae NpAmou meopemol, MyHKyuU 
K(é, x) u H(&, x) uw nopoocdenHole umu onepamopot V,; u V, cessanol op- 
mynamu (1). ¥ 

2°. PaccmatpuBaa cuctemy dynKkuni {K, (*)}, B ompegemeHHoM_cCmbICuJIe 
6nuskyio K nomHol BFL*?(a, 6) oproHopMambHoH cucteme {K,(x)}, Ilanei u 
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Mm 
Buvep ycTaHOBHJIM CYyLLeCTBOBaHHe CHCTeMbI {hn (x)}, Ouoproronambuoli c 
{K,(x)}, H nouwHoTy o6eux cucTeM. 

SameruM, uToO m06ad nomad B L*(a, b) opToHopMasbHad cuctema {Ky (X)} 
OJHOBPeMEHHO OCYIIeCTBIAeT HeKOTOPOe H3OMeTPHYeCKOe OTOOParKeHHe Mpo- 
crpaucts L?(a,6) u Lj,(0, +00) apyr Ha gpyra. Hostomy npuBoqumas 
HWwKe TeOpeMa ABJIAeTCA e€CTECTBEHHBIM pacmpocTpaneHHem Teopemp! Ilauea 
u Buuepa (3) (cm. Takxe (2), crp. 225) Ha npocrpanctsa Tuna Hy = Li, (ay, bi), 
H,= Li (Q2, bz). 

O6osHauumM uepe3s H, MHOMKeCTBO BCeX KOMIWIEKCHBIX (yHKIM orpaHu- | 
YeHHOH BapHallMH: a) HeMpepbIBHbIX CNpaBa Ha (de, 02); 6) paBHBIX HyJIO BHe 
HEKOTOPpOrO 3aMKHYTOrO CJleBa UHTepBasia [%, B)E(de, bg). OueBHHO, 4TO- 
H.<H,C He, u nosromy MHoxecTBo Hz Bcioxy] moro, Binpoctpanctse Hy. 

Teopema 2. Ilycme dyxxyuus . &3 


KG, x) 6H, = L(G, 6). 5 © (Gy 6); 
H (§, x) € Hy — Ee (Qo, be), gé (a1, by), 


yooenemeopstom ypaeHexusm a), 6) u B) meopembl 1, nopoo#cdaa makum oOpa- 
30M HexOMopolli uz0mMempuuecKut Onepamop V, (u onepamop, emy oOpamnott 
V.=V{z"), omo6pasicarowuti ece npocmpancmeo H, na ece npocmparncmeo Hz. 
Anaaumuueckoe ocyiwecmenenue smozo omo6pascenua Oaemca g@opmyaamu (8) 
u (9) meopemu 1. 

Tycmo gynkyua 


at 
(4) 
ese 


K (é, Gude EE (Qe, bs) (5) 
obaadaem caedymwum ceoticmeom: cywuecmeyem nocmosnnan 8, 0<8<1, 
makas, “mo 

by bz b. 


\|\ KG 9—-Ky dew] day <0| |ewitday 6) 


a, az az 


OaA npouséeoreHoi gynkyuu g(y) us mNoocecmea Hy. 
Toeda cnpaeedaueel credyroujue ymeepocOecHua: 
A. Cywecmeyiom gynkyuu 


(Es X iG E€ (do, be); 


H(&x)¢Hs HG x)€Hy FE (ay bi), Me 

OA KOMOpeLx yOoBAeMEopsIOMCcA YpaBHeHUA: 

by be 

\ KG 2) Rim x) da, (x) =f ec (x)en(x)doa(x), & 16 (ab); (8) 

3 " 

\ 1G 2) A, (n, ) dag (x) =| ec(x)en(x)dar(x), Bulan by; (9) 
by “ b2 i 
| K (ny 2) ee (x) das (x) =| ALG xen (2) deo(x), FE (ax, br), 46 (Qa bs); (10) 
‘. 5 
| Kat *) ee (2) dai (x) =| HE wen) do0(x), FE (au bx), 1€ (aa, by) (11) 


B. Tlapet dep K (é, x), A (é, x) u K(e, x), H,(&, x) onpedenatom dea au- 
HeuNelx onepamopa R, u Rj, coomeemcmeenHo, Komopele omobpasatom ece 
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| ha Hf, Ha ece npocmparncmeo Hy coenacno dopmynam 


bz by 
| 2 (2) ee (x) doa(x) =| KE ¥) F(x) do (x), 86 (da, bs); (12) 
be 5 
| f (2) ee (x) dor(x) =| HG x)g(x)doo(x), F€(ab), (13) 


lau Oaa P(x)€H, g(x) =Rif (x), usu, o6pamno, ecau Oana g(x)GH, 
(x) = Rog (x), u coenacno dopmynam 


bs by 

\ g(x) ee (x) do. (x) =| KG x) f(x)dorlx), £6 (aa, b3); (14) 

" ET ESAS , 

| f (x) ec (x) do,(x)=\ HE, x)g(x)doe(x), EE(ab), (18) 
rau fe ¥ (4) € Hy g(x) =Raf(x), usu, o6pamno, ecau daa gix)GH, 
een Rog (x). Sdeco Re u Ri» cymb coomeemcmeenHo oOpamnole K R, u 
1 Onepamopot. 


B. Onepamopa Ry u Ry Kéeasuu3z0mempu4sntl 6 MOM CMbICAe, 4mo npu 
moOpascenuu Opye Ha Opyea npocmpaucme H, u Hy, c nomowpbro dopmya 
2) u (13) umeem: ecau Onan F6EH, g=R,f uau Onn GEH, f = Rog, mo 


(1 — 8) |lF lle <I) llee SC + 8) || Fle, (16) 


npu omobpascenuu npocmpaxcme H, u Hey c nomotyow dopmya (14) u (15) 
meem: ecau Ona fEA, g=Roaf usu oan gEH, f =R pg, mo 


| (1+ 8) | f llc; <Tl Z llos <I filles: (17) 

"pom? mozo, OAA npouseorbnolx anemenmoe f, u fy us Hy cnpaeedaueo pa- 
2HCINI6O , ’ 

(fa Fedo, = (Ri fy Rafode. = (Rafts Rifede,: (18) 


MoxHo ycTaHOBHTb, 4TO YNOMAHYTaA Blue Teopema Ilanex nu Bunepa 
BJIACTCA YACTHBIM CiLy4aem Teopembl 2, Korga Hy=L? (a, 6) w Hy=Li, (0, + 00). 
)TMeETHM, 4TO YpaBHeHHe (18) MOxKHO cuyNTaTb ONMpezeseHHem oG6oOuleHHOH 
3OMeETPHUHOCTH JIA appl onepaTopop R, u Rj, oTOOpaxatomjux Bce Mmpo- 
TpaHcTBo H, Ha Bce NpocrpancTBo H,. B cBxa3H C 9THM CMpaBefMBO TakxKe 
jlenyrouyee OOoOueHHe Teopempl |: 

Teopema 3. IIycme aunetinele onepamopo R, u Ry omoOpascatom éce 
pocmparncmeo H, Ha ece npocmparncmeo H, c cobatodenuem ycaoeun (18). 
‘020a, ecau o6o3HauUumeo 


KG, x) = Reee (x) K, (6 *) = Rute (2); 19) 
A (&, x) = Rieég on i be x)= Ryez (x), 
10 omobpaxenua g=R,f, f = u g=Raf, f=R eg coomeemcmeenno 


CYLUECMBASIOMCA napamtu bral ei ( r3)_—-< 19) u (20— 72h. ITpu amom dynk- 
uu (19) 6ydym yooeremeopsme YypasHeHUAM (Tae (lia) 

Ecam cyHKuuu K (&, x), K,(E, x), A (é, x) u H _(&, x) KpomMe ypaBHeHHuit 
8) — (11) yqosnetBopstoT Takxe onpeesleHHbIM NONOJHATEJIbHEIM beh i 
KOTOPble, BIPOUeM, H3JIMIUHH, ecJIM K (&, x) = K,(é, x) u A(t, x) = TT (ERX), 
O MOXKHO yCTaHOBUTb HW OOpaTHoe Mpeomenne: cyllecTByeT W30MeTpHueckaa 
apa onepatopos R,,, Rx, oToOpaxarwnux H, Ha H, COOTBeTCTBeHHO CorsjacHo 
opmysam (12) —(13) uw (14) — (15). 

Viuctutyt MaTeMaTHKM HM MeXaHHKH Tloctynu0 

Akayemuu uaykK ApmCCP 3 VII 1959 


IMTMPOBAHHAS JIMTEPATYPA 
1S. Bochner, K.Chandrasekharan, Fourier Transforms, Princeton, 1949, 
.150—156. 20. Puce, B. CekehanbBpu-Hagps, Jlexyun no dyHkmnouaibHomy 
Hamusy, M., 1954, crp. Bi6tclZ a at OVEN, INE Wiene r, Fourier Transforms 
1 the Complex Domain, N. Y., 1934, p. 100 
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Jloxauayn AkafwemMun Hayk CccCcP 
1959. Tom 128, Ne 3 


MATEMATHKA 


10. H. EPMAKOB 


MPOCTPAHCTBA _X, C AJIFEBPAMYUECKOM METPHKOM 
YU MOJIYMETPHKON 


(ITpedcmaezeno axademuxom H. I. Hemposcxum 25 V 1959) 


Lae Cre F‘® _n-mepnoe npoctpancrBo @uxculepa, MeTpHKa KOTOporo: 
3ajlaHa Cc MOMOMbIO AupdepeHuuabHOK CSOpMbl MopAKa q 


ds? = a,.,.ag 45" « dE (G28, eee 


B kKaxKOM JlOoKaJbHOM E, mpocTpaHcrBa Fae TEH3OPOM Ga,...ag, KOTOPBIM 


6yeM Ha3bIBaTh OCHOBHBIM TE H3OPOM MpocTpaHcTBa, comocTaBJAeTCS , 
n-apHad PopmMa nopsdka g 


B= Ga Ma ME JA heat (1) 

130 

PesymbTaHt Rn cbopm oT n NepemeHuprx ((*), crp. 21) Toe Ha30BeM JH C- | 
x 


\ 
KPHMHUHAHTOM (opmpl (1), a Take TeH30Pa Ga,...a,, HW O603HAUUM * 


qQ? 
%—R cea JluckpumMuHanT 9% ABJIAeTCA OJHOPOHbIM TOJIMHOMOM CTeMeHH 
x 
h = n(q—1)"” ornocutembHO KOMMOHeHT TeH30pa Cas...0 H CKaJIApHOH MOT- 
HOCTbIO Beca w= g(g—1)** ornocuTembHO mpec6pasoBaHua KOOpAMHaT B~ 
En(cm. (*), crp. 23). B danbaetuiem OyfemM mpeanonaraTb, yTO AUCKpuMH- 
HauT Y% OTJMYeH OT HyJA. 
Teomerpua mpoctpancts ®uncdepa moxpo6Ho uccweqoBana, Hanpumep, 
B paOote (*), OfHakO [WIA BBeMeCHHA JMHeliHOM adduHHO cBASHOCTH B TIpo- 
crpancraax F\” BprroqHo oTKa3aTbca OT OOLHX MeTOLOB (buHCJIepoBolt Treo- 
MeTPHU WM OMpeLeATh CBASHOCTb B HUX JMOO U3 YCJIOBMA OOpallleHua B HYJIb- 
KOBapHaHTHOW MPOM3BOAHOH OCHOBHOTO TeH30Pa Qg,...a,, YTO MPH ChesaHHOM 


y2KE MPeAMOMOKEHHU O TEHSOPE Ag,...a,, T- €. Y=-0, BO3MOXHO TOKO B 
culyyae (HCKJO“aA PHMaHOBy reoMeTpuio), Korga n = 2, g =3 (cM. (3)), mu60 
H3 yCJIOBMA OOpalleHHa B HYJIb HeKOTOPOrO KOMUTAaHTA, MOcTpoeHHOrO U3 
TEH30Pa Aa,...a, HM €Fro KOBapHaHTHOH NMpoM3BomHOH. C stoi ToUKH 3peHHA 


npoctpauctaa FS? taTembHO usyyent! A. E. JIu6epom (4), uccaeqoBaHuto 
3 ° 

mpocrpanctna FS nocsameni padortsi (°, °). JImnetiHaa adcdbunHasd cBA3HOCTB 

B MpocrpancrBax F npu mpou3BoubHEIx n u q BiepBbie ObliIa BBeeHa 

Kpamuetom (7), O2HaKO JIA Wesel KOHopMHOH reomerpuu yKa3aHHbIx IIpo- 

CTPaHCTB H3-3a TPOMO3QKOCTH NOMyYaeMbIX MOPMYJI CBA3HOCTb, BBeeHHaA 

KpaMJeTOM, OKa3bIBaeTCA HeyOOHON. 

B uactosmel craTbe B mpocrpancTBax FO pu n>2, q>3 onpere- 
JIA€TCH CHMMeTPHuHaA JIMHeHad acdPMHHad CBASHOCTb, 3aTeM HaXOMATCA 
NOJHBIE CHCTeMbI LHppepeHMaJIbHbIX H KOHPOPMHBIX AucbepeHUMabHBIX KOMH- 
TaHTOB. IlonyueHHpie pesyIbTAaTbI MOTYT HaliTH IpHOKeHHe B J\Pyrux Bompocax 
AupPepenuaIbHOH reoMeTPHH, B YaCTHOCTH, B TeOPHH MOBepxHOcTeli B mIpo- 
CTpaHCTBax C 3ayaHHOn *byHaMeHTaJIbHOH rpynnoit. 
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|| 2. Viaspecruo (cM., Hampumep, (7)), 4TO HHBapHaHT Y% TeHsopa Aa... YRO- 
pers COOTHOILNEHH10 


ort On 
Ayay...0 5———- = — 48 
2 1 00g.,...ag Gare 
re MO WHeKCaM O,..., % MpoBeyseHO cyMMHpoBasue or | yo n. Tex3op 
Rs Or 4 
| ae =a KOHTpaBapHaHTHOH BaJIeHTHOCTH g YOBJIeTBOpseT O4e- 
f A1...0 


luqHomy paBeHCTBY ante arate = 8°. 


2 
ae CTpoK 4 


BgpegeM B paccMoTpeHHe ompesemutemb D, uMerommit 
FOUIbKO 2Ke CTOJOMOB, COCTaBJICHHbI H3 CYILeCTBEHHBIX KOMMOHEHT addpuHopa 


Bore = G8(9yAe,...eg)00 "9, (2) 


MMeTpHuHOrO nO HHAeKcam o, tH 8B, x. IlycTb cronOub onpezenutena D 
LYMepylOTCA C MOMOLM[bIO TPpOWHOrO UHJeKca (9, t; @), MPHYEM HHJeKCHI o, Tt 
PHHHMAaIOT 3HaveHHA COU“eTAaHHH C NOBTOPeHHAMH U3 f NePpBbIX HaTypasJIb- 
he yMceJI MO Ba Tak, Y4TO Bcerqa o<t, a ® NpHHuMaeT 3HaUcHHA oT | 
,O 7 He3aBucumMo. Crpouku onpesesmutena D nycTbh HyMepylOTCA aHaJIOrMyuHbIM 
Pppasom © MOMOMbIO TpoHoro uHAeKca (8, y; «). Byfem mpegqnouaraTe jaa 
TpOK Takoe 2ke yMOpaqOueHHe HHACKCOB, ITO MU AA cromOuoB. Jlio6ce usme- 
‘eHHe MOpAKa HHIeKCOB BeeT K MepecTaHOBKe CTPOK HWVJIM CTOJIOMNOB ompe- 
oo D, uro He BauaeT Ha aOcomoTHyro BesM4unHy ero. IloKaxem, uTo 
mnpefemmtenb D WH cneuMaJbHOH CHCTeMbl 3HaveHH KOMMOHeHT TeH30pa 
Vets. tgs OnpeseJIAeMOH PaBeHCTBOM 


n 
0 4 a 
Fay...ttg = » 8a,...8ztgs (3) 


a=} 


0 
mpH g>3 oramuen or nya, T. e. D=(D) ad +0. 


B cumy (3) addunop (2) npn gq >3 uMeeT Buy 
; TH sa Oo ot BAT) o@ 6 NTQW OW 
Boyo = aici 82 [282,85 + 4 (g — 1) 82 848 + (q — 1) (q — 2) 83885855 | 


(10 MHJeKcaM &% HM ® He CyMMMpoBaTb!). Orcioga culekyeT, 4TO OTJIMYHbIMH 
OT HYJIA OYAYT TOKO QIeCMeCHTHI TIaBHOH AMaroHasM ompenemutena D, T. e. 
SNICMCHTHI, lJ ~KOTOPBIX (s,t)=(8,7) uw a=o. IIpn g=2,3 onpeyesn- 
Telb OD oOpalijaetca B HyJb. B ambHelulem OyqeM npesnosarathb, uTO g > 3. 

PaccmMaTpHBaxd KOMMOHeEHTH! adpuHopa (2) Kak (yHKWUMH MepeMeHHBIX 


OTah 


fas...cg HM€eM, YTO ONpeeduTeIb D = Det (Bg,) CCTh HeMmpepbiBHad PyHKUMA 

reX 2Ke MePeMeHHbIX HU, CwleqoBaTesbHO, D = Det(Bpy)+-0 B HeKoTopoli 
0 

OKPECTHOCTH TOYKH Ce,...0+ Tenepb MoxHO NoctpouTh addunop Pts (anaso- 


PHOHBIM BbIBOX cM. (*)) CHMMeTPHUHbIM MO HHeKCaM wp, v Ho, t MH YOBUJIe- 
TBOPAIOMMH COOTHOLIeCHHAM 


a) (BivoP on 8g 0787, 0) OBE Pita= O, 8) by: (4) 
OrHocuTebHO mpeo6pasoBaHua KOOpaHHaT B E, onpefemutenb D aBssnerca 


AOCOJIOTHBIM HHBapHaHTOM (CM., HaNpwMep, aHaJIOrHUHbIli BHIBOR B (*)). 


Cummetpuunad adbdunuaa cBssnocts B F\? Bnomne onpezedsercs ycuIOBHeM 


XK Og. 
V (6Ar.02...09)4 end = 0. 
r 3 
Kosddunventp: I, 9TOM CBA3HOCTH MMeIOT BU 
A ByA 4Py.-- 
Ly = Puya0 (BAryes...09)4 ae (5) 
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O6osHayaa vepes Rays’ actbHHOp KpHBHSHbI CBA3HOCTH (5), C {MOMOLIbIO 
ToxecrBa PuyuyH mojwyuaem 


Q LOo--0 
Ryu” “an 2P iva VpAV (B]Ay02...09)4 ees (6) 
B cusly 2Ke CHMMeTpHUHOCTH CBA3HOCTH (5) HMeeM 


Rau” = = (Rion az Ruiavy®)- (7) ] | 


Vicnomp3ya papeucrsa (5), (6), (7), HeTpyY AHO WOKa3aTb CJIeAyIoulHe TeEOPeMbI. 


Teopema 1. J[za moeo «mobo npocmpaxcmeéeo F‘) 6o1n0 nacckum, He- 
o6x00UMO U Oocmamo4Ho OOpatenue 6 HYAb KOBAPUAHMHO NpOUseOOHOL OCHOG- 
HOZO MCHSOPA Ax,...a9) BOLUUCACHHOLL OMHOCUMeALHO CeASHOCMU (5). 


Teopema 2. Beakut Ougbepenyuaronolit KomumaHM nops0Ka p mexnsopa 
Aay...a UAMLMCA ANCOPAUMECKUM KOMUMAHMOM MeHSOPA Aa,..ag U C20 KOBApU= 


AHMHOLX NPOUSBOONLK OMHOCUMENDHO cessHocmu (5) Oo NopAOKA p eKAIOLUMeNEHO. 
3. Bygem ropoputb, uTo B F() 3aqaHo KOH@opMHoe mpeoOpasoBaHne — 


M€TPUKH, eCJIH 3ajaHO MpeoOpasoBaHHe MOJIA OCHOBHOTO TCH30Pa Ga,...a,, OMpe- 
JIeIAeCMOe COOTHOLMIeCHHEM 


Toc bees = O0a,...a (o == & (é")). (8) 


q q 


Cootnoumenue (8) BlleyeT MpeoOpas0BaHHve Noel OObEKTOB, ABJIAIOULMXCA 
(PYHKILMAMH KOMMOHCHT TeH30Pa Qg,,,,c, H MPpOM3BOMHbIX YKa3aHHbIX KOMIOHCHT 


q 
lo KoopauHatam &* rouek mpocrpanctsa F). B ywacTHocTH, MoxHO MOKa3aTb, 
uTO IIpH mpeo6pasopanuu (8) OObeKT (5) MpeoOpa3yetca culeqyIouluM O6pa3om: 


0,6 
eThA r Xr 
Duy = Duy + 9(u8y) @ TT F75 ; (9) 
a BeKTOp | 
2 Vat | 
Ss aay (10) 
mpuoOperaeT B KatiecTBe CJIaraeMOroO FpajlHeHTHbIM BeKTOP oy, T. e. | 
Spit Out ue (11)@ 
Ec Tenepb NOCTpOMM HOBbIM OObeEKT adb~uHOH CBA3HOCTH 
a pS 9 AP2.-Pg S Me 
uv = Fuva OBA ye9...09)% — O(u%y), (12) 
(k (R) 


To B curly (8), (5), (9) u (11) 6yqem umeTb —, — I}; Takum o6pasom, eecden- 
Hole KoadPpuyuenmol ceasnocmu (12) ycmotiuuéeol OmHOoCcUuMenbHO KOKMOpPMHOZO 
npeobpasoeanua mempuxu 6 F\”. 

Teopema 3. JI2a mozo umo6u F @) Ool20 KOHGOPMHO-nNACCKUM, HEOOXOOUMO 
u Oocmamo4Ho, umobor eekmop S,, onpedenenHolli pasencmeom (10), Ola epa 
OUueHMeH, A KOBAPUAHMHAA NPOUSBOONAA OCHOBHO2O MeH3OPA Aa,,..« q? GoldUCACHHAA 


(Rk) 
omHocumenbHo obveKma (12), uMend BUD Vyday,..0g = FSuAe...0¢g° 


PaccMorpuM Tenepb mpocrpancTBo X, C 3ajaHHbIM MOJIeM MceBoTeH3opa 
Aa,,..a, KOBapMaHTHOH BaJleHTHOCTH g, JMCKPHMMHANT KOTOpOrO He paBeH HYsIO, 
T. e. Dis (Ag,...a,) = 0. Bytem o603HayaTb Takoe MpocTpaHcTBO Ye pes 5. Oue- 
BUAHO, YTO 3aaHHe Movi NceBRoTeHsOpa Ag,,..., C OTAMYHBIM OT HYJIA JHCKPH- 


MHHAHTOM 9KBHBAaJICHTHO 3aaHHIo Mousa coOcTBeHHOH W-TeH30pHOH MOTHOCTH 
qg 


Ya,...0tg = Dis (Aa,...a9) | ed Aa,..09) 


olpejevIeHHbIH Cc TOUHOCTBIO | AO 3HaKa, Beca —+ H MHCKPUMHHAHTOM 


Y= Dis (Ya,..0,), pasusim + 1. 
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Breylem B paccMoTpenue co6crBenuyio W-TeH30pHy10 moTHOCTH Yt"%7 = 


‘9 dO q 
= 7S, nia BeCal— Ope Ae JICHHYtO C TOUHOCTbIO JO 2HaKa, COBMaTaroulero 
wr De if 


q 

© 3HakKOM Way..%g? y OBJIETBOPAIOLULYIO COOTHOIMEHHIO TCI = 8. Cnoco- 
OM, aHaJIOrMUHbIM MIpHMeHeHHOMY B 1. 2, NOCTPOMM 3 TeHSOPHEIX MOTHOCTE it 
ba,..a, HW abdunoppr Bey, u Pork, MMA KOTOpBIX OyyT cnpaBesMBDI 
OOTHOMeHHA, aHajorMunple (4). 


Cummetpuunyto adpunnyio caa3uocrs B §<” npn g > 3 onpenesmum ycnoBnem 


V(eUrereg) M4 = 0. (13) 


~ 


d 
_ O6osHayaa yepes [',, BBezeHHEIe ycuoBvem (13) KoatbpullveHTH! cBaA3HOCTH, 
IMeeM 


~>) ~ Byd 2, ~ Brey Apo... 
ee (Pixt GaGa aeaeey 8%)) OeUre,.. eg 4 (14) 


 Ormetum, utTo ecam B KayecTBe G6a3HcHbIX mpocrpacTtB yaa FL? w HO” 
33ATb OHO HM TO we Xy MH ECM MPH ZTOM B Kako TouKe X, WMeeT MeCTO 
BOla,...%q = Aay...a) Tre o— MPOH3BOJIbHBIM CKAaJIAPHbIM MHOMKUTeIb, TO MOXHO 
1oKa3aTb, 4YTO OObexKTHI (12) uw (14) coBnazator. 

Jjanee, ¢ MOMOL{bIO Tox TecTBa Puuyu nomyuaem 


ro 4 x 2 Soh ty 
Ra (wy = = Va ds) — OPaeT ie 


re Roy’ — adbunop Kpupusust cpssnoctu (14), Vay = Royo?s Tapy® = 
bay) V AP2...0 
= VpV ei Mres...0g) B q. TaK KaK B CHJIY CHMMeTpHuHOCTH cBa3HOcTH (14) 


At Royy WMT MeCTO COOTHOLeHHe, aHaJiorMuHoe (7), TO Mocse HeCJO2KHbIX 
BbIUHCJICHHH MpPHXOMHM K paBeHCTBY 


~ 8n sBbro a 
Vow as Gale. | wa | Tey 5 


OctTaBJIfa B cTOpoHe Xopouio u3y4eHHEIM B (*) cmayyah n= 2, MOxKHO 


YTBEpKLaTb CMpaBeMMBOCTb CJIEMYIOUINX TeOpeM JIA MpocTpaHcTB  mpH 


a2 g > 3: 
Teopema 4. J[na moeo umo6ol 6 Xn Cywecmeoeara cucmema KOOpouKam, 
6 KOMOPOL KOMNOHENMbL MeHSOpPHOtL NaomHOCMU Wars. ..tg He OyOymM s3a6eucemb om 


KOOpOuHaM mo4ukKuU 6 Xn, HeOOxCOUMO uU OOCMamo4HO, 4Mobol KOBApUAaNHMHAA 
NPOUSBOOHAA YKASQHHOLL NAoMHOCMU OMHOCUMeAbHO Ces3HocmuU (14) bol2a pasHa 
HY MO. 

Teopema 5. Beakuii Ougbqepenyuaronolti Komumanm nops0Ka p npo- 
cmpancmea §? neanemca aneebpauutecKUuM KOMUMAHMOM meH30pHol NaomHocmu 
Wa,..0, U ee KOGAPUANMHOLX NPOUSBOOHLIX OO NOPAOKA P BKAOUUMEANOHO, 63AMbLX 


omnocumesrono obeeKma (14). 


CapaToscKuli rocyJapCTBeHHbIit YyHMBepcuTer [ocrynvio 
um. H. IT. UWepxpmuesckoro EN OSo 


UMTHPOBAHHAS JIMTEPATYPA 


1Bau-nep-Bapyen, Coppemenuan anreopa, 2, M.— JI., 1947. 2 B. B. Bar- 
Hep, Tp. CeMHHapa Mo BeKTOpH. M TeH3OpH. aHamusy, 7, 65 (1949), %B. B. Baruep, 
Yu. 3am. CapaTosck. roc. yHuB., Cep. (pu3.-Matem., 1 (14), B. 1,29 (1938). 4A. E. Jiu6ep, 
Tp. cemuHapa Mo BeKTOpH. M TeH3OpH. aHnanusy, 9, 319 (1952). § K. Tonooka, Tensor, 
6, Ne 1, 60 (1956). * 10. WH. Epmaxos, JIAH, 118, Ne 6, 1070 (1958), 7 T. Cram- 
fet, Ann. of Math.,31, 134 (1930). 
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Jloxxagn Axkagemun nwayk CCCP 
1959. Tom 128, Ni 3 


MATEMATHKA 


O. Bb. JIYMAHOB 


OB ACMHMMTOTHYECKHX OWEHKAX CJIO)KHOCTH ®OPMY J, 
PEAJIM3YIOWAX PYHKUAM AJIFEBPbI JIOPHKU 


(I]pedcmaeaexo axademuxom M. B, Keadouuem 27 V 1959) 


B 3aMeTKe BbIBOLATCA ACHMOTOTHYeCKHE BbIPAKeHHA AA (YHKUMH, paBHOou 
MHHUMAJIbHOM CJIOXKHOCTH, MOcTaTOUHOH AA peanu3anuu smoOoK yHKILAM 
asIreOpbl JIOTHKH 2 apryMeHTOB (OpMyJIaMA B HEKOTOPOM KOHeYHOM Oas3uce *. 
[Ipupeyenuple 3ecb pe3yJIbTaTbl MOryT ObITb OOoOmIeHbI Ha OeckOHeuHbIe 
6a3HCbl, yYOBJIETBOPAIOM[Me HEKOTOPHIM YCJIOBHAM, a Tak2Ke Ha CJIy¥an PYHKUAH 
k-3HauHOn JIOPHKH. 


1°. Tlycrs D = {9,,..., 9,,} — MOmHaa ** cucrema cdyHKuMi (qBy3HayHON) 


aIreOpbl JIOTHKH. Bpipaxenua 9(x%1,---, Xz(e)), Te © — 3HakK PyHKUMH u3 OD, 
a i(~)—4HCJIO CYHIeCTBeEHHbIX apryMeHTOB 3TOH (yHKUHH, OyeM Ha3bIBaTb 
2JIEMe€HTAPHEIMH MopMywamu. Ilycth KaxgoHw yHkunu go uz DO 
MOCTABJICHO B COOTBETCTBHE HEOTpHIaTeJIbHoe YuCIO P(p)—H H We KC MpOcTOTH 
aToh dbyakuuu. Cuctremy © dynkwul c MpHAucaHHbIMH UM MHeKCaMH MPOCcTOTHl 
6ynem o6o3HayaTb Yt. Muoxectso Bcex PopMYJ, ABJIAIONMXCA CyMepnosHNAMU 
3JIEMCHTAPHbIX (POPMYJ1, OOO3HAYHM Yepes Fo. 

Ilyetb Ag (coorsetcrseHHO Br) — MHOxKeCTBO BCeX (COOTBETCTBEHHO BCeX 
rpadwyeckH pa3JIMUHbIX) MOAPopMy. dopmMysl F, OTAMYHEIX OT aPryMeHTOB. 
Byjem o603HauaTb Yepes o(G) BHeHIOIO (byHKuMIO dopmysn G. BBezem 
yBa WHAeKca MpoctToTe! d@opmya F: 


Li(F)= >) P(@(@), LE(F)= > P(e(G). 
GéAp G€Br 
Hampumep, ecu 


F.= ooo Capea (1) 
ux) 


A B 
Ly (F) = 3P (9), Ly (F) = 2P (9). 
YkasaHHble HHCKCbI MpOCTOTH! MMelOT CJIeLYIOUM «BbIMHCNTeJbHBI»y 


A 

cmbIcw: Lo OTHOCHTCA K CuyYalO, Kora He JoMmyckaeTca 3anoMMHaHHe Mpome- 

2KYTOUHBIX PC3YJIbTATOB, T. €. KOFMa KaK hI BHIYHCICHHbIM PesyJIbTaT HCMOVIb- 

3yeTCH B MOCJeLYIOUMX BHIYHCJICHHAX OHH pas, AIA cCueyroulero UuCMOub- 
B 

3OBaHHA CO MPHXOMATCA BHIMMCIATh 3aHOBO; Lo OTHOCHTCA K cuJlyyato, Kora 

AOMYCKaeTCA 3aNOMHHaHHe MPOMeXYTOUHBIX pe3yJIbTaTOB, NpHYeM KarKIblit 


BbIUMCJICHHBIM Pe3yJIbTaT MOXKET HCHOMb3OBATbCA B MOCJCAYIOUNX BbIYHCJIeHHAX 
Juro60e “NCO pas. 


rB 

PopmyspI c MHAeKcoM Mpoctornr Ly yOOHO u306paxatbh «CXeMaMU 143 
(PYHKIMOHAJIBHBIX 9JIeMeHTOB» (4) (Ha puc. | mpuBeyena cxema, coorBeTcTBy1ollan 
(bopmyse (1)). IIpu sTom Bpixo svleMeHTa MoxKeT MpHcoeuHATCA K JOCOMY 


* Anajoruunad (pVHKUMA BrepBEle Oblla BBeLeHa Puopyanom u IexHonom (1, 2). Metoyst 
AOKAZaTeMbCTB M3MaraeMbIX B HACTOAULeH 3aMeTKe pesyJbTAaTOB MpecTaBssioT pasBUTHe 
MeTOJOB, KOTOPble NPHMeHA aBTOp paHee (3-5), 

“* T. e. Taka CHcTeMa, yepe3 KOTOPY!O MOXHO BbIPAsHTh Moby1o byuKUM0 auire6 ppl 
orukH. Iloqpo6Hee 06 stom cm., Hampumep, (6), 


464 


ACIy BXOJOB 9uIeMeHTOB. DopMyvibI C HHACKCOM MpocrToTb! Ly TaK2Ke MOKHO 
s00paxkaTb CXeMaMH H3 (PYHKIIMOHAJIbDHbIX SJIEMEHTOB, HO IPH 3TOM BbIXO], 
KOTO BICMeHTa MPHCOeAMHAeTCA TObKO K OAHOMY BXOAY Apyroro suleMeHTa 
(IM BbIXOJ[yY CX€MBI. 


Ilyerb Ly (f) (rae J ectb A usm B) ects HaxKHAA Ppanb REC OR IIpOCTOTBI 
(F) Leger F u3 So, peasmsyiounx dpynKuuo f, u Loy (n) — HanOoubmee 


B UHCe Ly (f) (MakcHMyM OepeTca 10 BceM (yHKinam f, 
IBHCALLMM OT APlYMeHTOB %y,..., Xn). 

| Teopema 1|*. Ecaudaa ecex pus DM makux,umo i(~) > 2, 
meem mecmo P(~) > 0, mo 


n 


Ly (n) ~ Cy, (2) 
De : 


: P (9) 
Cy = min —-~*—., 
oT) (9) 324 (9) — 1 


Teopema 2**. [Tpu ycaoguax meopemo | 


n 


A 


Puce. 1 


Je Cy umeem mom oe cmoica, 4mo U 6 meopeme |. 


— Heoxuaa ollenka Jia cyHKuun La (n), McnOb3yeMant B jlOKa3aTeJIbCTBe 
2OpeMbl 2, NOyyeHa Hp BecbMa OOULMx mpemnomowennax P. E. Kpwuesckun (8). 
CaneactBpue u3 Teopemp 2. I[lycths Ly (n)— MuHuMabHoe 4xcsIO 
OHTAKTOB, lOCTaTOUHOe AVIA pealM3alMW Mapavvwie/bHO-NocJeqOBaTebHOK 
xeMOH m000H (yHKWHH asreOpbl NoruKH fm apryMentos. Tora *** 
OM 
Ln (n) Camas Iga n . 


2°. PaccmorpuM Tellepb HeKOTOpble HHJeKCbI MPOCTOTH, ABJIAIOULHeECA Mpo- 


[eXKYTOUHBIMH JIA ix u Ly WM COOTBETCTBYIOWHe 3aNOMHHaHHIO «KOHeYuHOH 
paTHocTH» (oTMuHo or 1). [Ip stom oKasbilBaeTca, YTO 9TH CAyYaN MOUTH 
© OTMMUAIOTCA OT CuTyyad GOecKOHeYHOH KpaTHOCTH. 

Ilyctb kaxkyok dyHkuuu g us M nocTaBJeHO B COOTBETCTBHE HaTypadbHoe 
ucui0 j(¢) (conep2kaTeJIbHO— LON yCTHMad KpaTHOCTh MCHOJIb3OBaHHA Pe3YJIbTAaTA). 
AuoxwectBo Tpoek (9, P(¢), j(~)) Syqem OOo3HauaTL B. 

Byyem o603HauaTb vepes jal HavMeHburee Weloe YHCJIO, He MeHbIlee a. 
Tujekc mpoctots! Ly (F) dopmys F onpeyesumM caezyouluM o6pa30m 


P (9 (G)) 
Ly (F) = ee 
3 (F) 2 bear 


@opmyste F MoxKHO MOCTaBUTb B CooTReTCTBHe CxeMy F’ 43 (PYHKUMOHAJIbHBIX 
JICEMCHTOB, TaK UTO BbIXOM KarkKoro 9asieMeHTa cxemMbl F’, peanu3yrourero 


* TlokagaTeJIbCTBO COOTHOWeHHA (2) B MpeAMOOKeHHH KOHEYHOCTH 6a3NCa M MOIOKH- 
@JIbHOCTH BCe€X HHJCKCOB IpOcTOTh! yHKUHH U3 ms | CRSA ARRIBA B (4). B pa6ore (7) 6x10 
ie 
(oKa3aHO MIpH 3THX Ke MpesNoowenuAx, ato Cy ae Ly (n) << Cy —, rne Cy uw Co— 
n n 


@KOTOPbIe KOHCTAHTHI. 
** TloxazaTeabcTBo Teopemb! 2 OyeT onyOHKOBaHO B’CO. eee KHOepHETHKH, 


bin. 3, 1959 Pr. 


*** B  pa6ote (1) mokasano, uT0 Ly (n) > 


a (hyurh a (iyiee Se 
, UTO n : 
Igo n II ( Igo fn 


) LAH, 7. 1 28, Ne 3 465 


(cbyHKMIO @, MIpucoesMHAeTCA He Oosee YeM K j(P) BXOZaM Apyrux SueMeHTgay 
mpHuem 
Ly (F') = Le (F). 


Hanpumep, dopmyze 
F = @(9(9 (Xa Xa), G (X11 ¥2))> P(P (Ha, X2)s Xs) 
mpu j(~) = 2 moxer OpiTb nocTaBuieHa B cooTBeTcTBHe cxema F’ pyc. 2; 
Ly (F’) = Les (F) = 5P (). 


Ilycrbg Pe, — HavMenbiee u3 yucet P(¢) B Tpolikax (p, P(¢), | (p)) u3 | 
TaKHX, 4TO i(p) =§ j(¢~) = % (ecu TakHe Tpolku B B uMetorca), H nYCTEY 


p, = min Pe, (aucna P;; onpefesieHbl, BOOOLIE] 

§>t, n>i : =e | 
rOBOpa, He Ia BCeX Nap (i J)). 
Ilyctb 


Q (i1, We lo, jo) as. (ii hi) (is a 1) ews 
ts ae 


R (i1, ie to, Jo) a] (iy a hh) Pini, Tri (oa je) Pig 


Cx — HaHMeHbIlee MOJIOKHTCJIbBHOC UNCJIO CpelHw 
UHCeJ 

R (i, fi, f2, fe) 

Q (i, ji lo, Je) 

£122 [toacylyeodanne Cl ini estes Oe 

R (i1, is te, je) > 0. 


Teopema 3. Ecau 6 & umeemcsn anemenm 
c i(~) >2, mo 
Puce. 2 ae 
Ly (n) ~ Cy — 


a . 


Ip yCJIOBuAXx 


Sameuaunue 1. Ouesnyuo, uTo Cg > Cy. U3 teopempt 3 cnexyer, 4To 

ecu Cy = min etd) 
i(e)>2 !(9)—1 

<i(Po) (7. e. MomycrHMasd KpaTHOCTb 3anoMHHaHuA He MeHee NCA Cyule- 
CTBCHHBIX MePpeMeHHbIX), TO Cy = Cy (Hu, culeOBaTeuIbHO, Ly (n) ~ Ly (n)). 

Sameuanne 2. Pesyubtatel, ananoruunble Teopeme 3, MMeIOT MeCTO 
B cialyyanx, Korqa Ha copmyvibl F HasoxKeHo OAHO (MIM 06a) 43 cHeMyoUHXx 
orpaHnueHHi: ; 

a) 4HcO Nonbopmyn dopmyub F, rpaduyecku paBHbix dopmyse G 
u3 Br, npuyem 9(G) =, KpaTHO j (gp) *; 

6) BO BHELIHNX S/IeMeHTapHEIXx cbopMyslax Bcex copy. u3 Bp na apr YMeHTHBIX 
MeCTaX, He 3AMEeICHHBIX 9/JIeMeHTaMH u3 Br, cTosT monmapHo§ pa3uMuHpie 
Tle peMeHHbIe **., 


3°. PaccMorpuM HeKOTOpble crelwMasbHBIe KnaccEI (opMy.1, ABJIAIOULHecA 
OOOOMICHHAMH J\M3bIOHKTHBHBIX MW KOHBIOHKTUBHBIX HOPMaJIbHBIX (opM. 


MOCTHTaeTCA Ha PYHKUMH Oy, WA KOTOPOH | (Py) < 


* B cootsercTsyollel cxeme 43 PyHKUMOHAbHBIK 3eMeHTOB BbIXOJ KaKOrO 3JIeMeHTAa, 
peaJIMsylouleroO (yHKUHIO Oo, MPHCoeAHHAeTCA POBHO kK i (0) BXoqam fpyrux 9memeHTOR. 
** B cootsercTsyioule cxeme H3 QYHKIMOHaIbHBIX 371eMeHTOB KaxK]IbId BXORHOH nowmoc 
MPHCOCHHHEH POBHO K OJHOMY BXOJY 9JIeMeHTa HM pa3JIMYHBIM BXOZHBIM TomoCaM cxeME 
NpHNHCaHbl pasMyHble NepemMeHHbIe; 
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A®’, — Ks1aCC JM3bIOHKTHBHBIX HOPMAJIbHbIX (bop *; A —Ksacc KOHbIOHK- 

MBHBIX HOPMAJIbHBIX cbonpm; A®, —xKsacc «cyMM NponsBeeHHit CyMM» MlepemeH- 
k 

HbIX. BooOme, mpu k>3:A\,—kaacc sopmyn Buya sll ea rae 


Mi, GAL ial Sls Ag — Kalace (BOiCTBEHAEIX (popMy.1; Ag= u Ak; Ag= U Aa 
=2 
Ouepuguo, uto AY = Ag. 
Hanpumep, 
Nilakeny tae Ay, ((x1%e V Xs) bi V X5)(%@_ V x7) E Ag: 
O6o3Hayum uepes L* (n) (coorsercrBeHHo he (n), L°(n)) MHHuMasbHOe 
YHCJIO 3HAKOB NepeMeCHHbIX, JOCTaTOUHOR Win peasasanny moOoH yHKUHH Nn 


apryMeHToB (opMyvoH 43 A’, (coornercTBeHHo Ae vee Dae CHATY npHuna 


3 k 
mspovcTBeuHoctn Ly, (n) = - Le (n); 9T0 OOujee 3HaueHHe O6O3HauHM Yepes L*(n). 
JlerKoO BHeTb, 4TO 


LA(n) Sal? (n\iodn. Saba (nas ado tn). 


Tax kak L™(n)=Ly(n), To B cuay cmegcTBHA 43 TeOpempI 2 


co 2° 
We (n) ~ Igo n e 
Teopema 4. IIpuk>4 
k 
; LQ) > tp 


_ 3ameuanne. Kak uspectuo, L?(n) = n2"*. Moxuo noKka3aTb, HCnomb-" 


3yYA HeKOTOpoe ycoBepuieHcTBOBaHve MeToyga Bb. HW. @uuuxkosa (*), To 
IP(n) <V lg,n2"—". 


Matematuyeckuli uHcTuTyT uM. B. A. CrTeKsoBa Tloctynusio 
Akayemuu Hayk CCCP 26 V 1959 


UWHMTHPOBAHHAS JIATEPATYPA 
Lot dan, CE. Shannon. J. Math. Phys.<21,. Ne 2, 983 (10a 


CE 
“Cc. E. Shannon, Bell Syst. Techn. J., 28, Ne 1, 59 (1949). 30. B. Jlynanoe, 
JAH, 111, Ne 6, 1171 (1956). 40. B. Jiynauos, Has. Bricm. yueOu. 3ap., Paquodu- | 
suka, I, Nel, 120 (1958). © O. B. Jiynanos, JAH, 119, Ne b, 623 (1958). : 
®C. B. AO6moucku ii, Tp. Matem. uucr. um. B. A. Crexaosa AH CCCP, 51, 5 (1958). 
7D. E. Muller, Trans. IRE, EC-5, Ne Leo. 1000)) See i. Kpuuescekn it, 
JIAH, 126, Ne 6 (1989). 95. HW. ®uuunkos, JAH, 115, Ne 2, 247 (1957). 2 


* Cm., Hampunep, (°). 
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Jlokaagn Axagemun nayK CCCP ' 


1959. Tom 128, Ne 3 


MATEMATHKA 


A. I. JIALIKO 


O HEKOTOPbIX BAPHAHTAX METOJA TAJIEPKHHA — KPBIJIOBA 


(ITpedcmaeneno axademuxom C. JI. Co6oneeoim 27 V 1959) 


1. Ha ocuose o6mei teopuu JI. B. Kanroposnya (*) u uge C. TI. Mux- 
siuHa (2) MbI ycTaHOBHJIM B cTaTbe (*) Cleqyrolllee MpenoweHHe O CXOAHMOCTH 
OAHOTO MpoOeKWMOHHOrO MeTOsa. 

Ilycrs X, Y —unekoropble mHHelHbIe mpocrpanctsa; G, T — oneparopsi 
uz X B Y, npuyem G umeet oOpatHp. IIpennonomxum, uro X oOpalilaetca 
B THJIbOepTOBO MpocrpaHcTBO BBeJCHHeM HEKOTOPOM MeTPHKH [x,, x2]. Torga Y 
TakxKe CUHTaeM FHIbOePTOBbIM MpPOCTPpaHCTBOM C MeTPHKOLi 


In, Yo] = [%1, Xo), Yy —= Gi Yo = Gx. 
Ilyctb {~,} — vomHaa cucTeMa 9u1leMeHTOB B X. PemleHHe ypaBHeHua 


Gx —iTx=y (1) 


6y#em PasbICKMBaTb B Buse n= 2 a,P, H3 yCNOBHH 


[Gin —*TX_ — Y, Go.) = OF ek le ere, (2) 


Ecmm 4h. He ecTb COOCTBeHHOe 4UHCJIO ypaBHeHuaA (1) Hu oneparop T smH60 
BrouIHe HelpepbiBeH 43 X BY, HOO MOXeT ObITb AOCTATOYHO XOPOLIO annpoKcH- 
MHpoBaH 9JIeMeHTaMH u3 Y’ (°), TO X, CXOQMTCA K pellenvio x ypaBHenua (1) 
€O CKOPOCTHIO (4, 1 by: B(°) jis mpocrpauctBa X Obl BBeeHbl MeTpHKH, 
NPHBOWAULHe K MeTOJaM, He H3MeHAIOULAM BHA ypaBHenua (1). na X momxuHo 
BBeCTH pyre MeTPHKH, IPHBOAALLMe K Pa3HMUHbIM MeTO,aM Tuna TamepKuHa, 
IIPHMeHeHHe KOTOPHIX OpiBaeT NOWesHO. DTOMY Kpyry BOMpocoB uw MOcBAMLeHa 
mpeiaraeMaA 3aMeTKa. 

2. Hurke BcClOoxy mpeynonaraem, 4To onepatopbl G u T jelicTByloT B HeKO- 
TOPOM MOJIHOM cenmapadeJIbHOM rusbOepTOBOM mpoctpaHcTBe H c meTpuKoli 
( , ), npauem Dg nnotHo B H, Dr >De, Re DRr, yERg. 

Ilycrb K —Hekoroppiit NO/Ox%KUTeMbHO-ONpexeIeHHEI CHMMeTpuuHBt B H 
onepatop 4 Dx D Dg. B kauectBe Metpuku X = Dg nonoxuM 


[X1, X2] = (KX, Xo). (3) 
Torga ypaBHenua (2) qua ypaBHenua (1) npumyT Buy 
(Kin \K GATX K Gein oO) — Oe leeeeene (4) 


B cumy m. | stor Mero cxogquTcs m0 MetpuKe (3) co cKopocTbto + Bae 


HerpyaHo BusleTs, YTO MeTOR CXONTCH HB mpoctpauctse H, Tak Kak nonowg- 
HeHve X He BbIXOHT 3a npenenn H. 


B uacruocru, 3a oneparop K MOKHO B3aTb CLHHHUHDI oneparop’ K="E; 
Tora [X1, X2] = (x1, ¥2) H (4) 3anumerca B BHze 

(4p — \G" T= Gy, o)=0, k=), 4) ee (5) 

468) | 


OTOT MeTO, O3HAYaeT MpHMeHeHHe OODIUHOrO MeToya TamepKuHa K ypaBHe- 
uio (1), MpwBeyeHHOMy CHa¥alla kK YDaBHeHWIO C BMOWHe HenpepbIBHbIM 
MepaTopoM. SIcHo, uTO B STHX ABYX MeTOMaX ONpesesweHHaa TpyAHOCTS OyperT 
NayaTb Ha HaxoxyeHHe onepatopa Gt. Ormerum Take, 4TO eCJIM MMeTb 
neso0, HanpuMep, c AnddepenunabHbIMM ypaBHeHHAMNM, TO BTOPOi MeTO 6ypzer 
aBaTb Ooulee ObICTPy!0 CXOAMMOCTD, eM MepBbIi (Kora K — yudbpepenuuanbuwiii 
jpMepaTop). Ojuako nepBblii MeTOA OTNMUaeTCA TeM MIpeHMYeCTBOM, 4TO 
DOecneuuBaeT JY4WIMH XapakTep CXOJMMOCTH (paBHOMepHad CXOJMMOCTb, CXO- 
HMOCTb IIPOH3BOJHBIX). 

IIpw pewieHuH STHMH MeTOaMH UHCJICHHBIX 3af.ay YaCTO MONe3HO 3anucaTb 
cHCTeMbI (4), (5) COOTBeETCTBEHHO B CJleyIOWleM BHJe 


(Gxa— dT Hy, (G7) Ke,) = 9, k=1,....0) . (4’) 
(GxXn— AT Xn— Y, (yr ,) == 0, k => i ch eury Nn. (5’) 


(] 


V3 (4) uw (5) acHo, UTO STH MeTOAbI NpeAcTaBJIAIOT pasHOBHAHOCTh MeToOya 

momentos H. M. Kppisosa (*). 

| SametuM, uro npy K =G mb mpuxogqum K O6pluHOMy MeTogy TanepKuna. 

Crano ObITb, cormacHo OOIMM 3ameuaHHaM, MeTOR TanepKuHa Oymer HeperKa 

|CXOJMTbCA MejlIeHHee MeTONa, JaBaeMoro, HallpuMep, cucTemoH (5’). 
IIpoussmoctpupyem nocsieyqHee MpocTeim MpHMepom: 


x" + p(t)x’ + q(t)x=y(t), x(0)=x(1) =09. 


Ilyctb pemieHve 9TOH 3ayauM uMeeT J/-10 OrpaHHYeHHYy!O MpoOHsBOLHYI. 
n 


Pemasa sagauy npuOmvxenHo Metojom TanepKuHa B BUG Xn = >) apg(1 — ft) t*, 
ke 


=1 
TIOYYHM CXOAMMOCTD C OpIcTpoToH n—/+1 *. TIpumenssa xe metog (5) (usm (5’)), 
MOuyaMM CXOAHMOCTb CO cKOpocTbIo n—’. Onepatop G4! umeer 3yecb, Kak 
WM3BeCTHO, pocTyio cTpyKTypy Hu (G 1)" = 1 (Gx = x”). 

| ScHo, 4TO B 3TOM TWlaHe MOryT ObITb pacCCMOTpeHbI KpaeBble 3aayu WIA 
ypaBHeHHi s0O0ro nopsyKa. . 
3. Ilycets onepatop K — B-nonoxkvTesbHo-onpeyeveHHbl (°), T. e. cmpa- 
BeJJIMBbI YCJIOBMA 


(Kx; Bxz) Sai (Bx, Kx), (Kx, Bx) ee ye |x|. ! (6) 
TlonoxuM [X,, X.] = (Kx, Bx.). YpaBnenna (2) 3sanuulyTca B Buze 
Ch, Te WK GST = KGW y, Bo,) = 0, (oe iy sey Me : (7) 


Sror metToq cxogurca (cM. nt. 1) B mpoctpaHcTBe X CO CKOpOCTbIO 
w+ p., On OyfeT Tak xe cxoquTECA B H, ecIH NOrpeOoRaTh JONOMHHTEJIbHO, 


ato onepatop KB! nonoxuTenbHO-onpefeeHHbid wu uro onepatop B smo 
3aMKHYT, MOO MMeeT OrpaHHYeHHbI OOpaTHbIM. SamMeTuM, uTO yCJIOBHe orpa- 
HuueHHOocTH B! Gosee CHJIbHOe, HO yROOHOe B MPHJO*KeHHAX. 

B xauectse B, B yacTHOCTH, MOxKHO NpHHATD B = K. Torga ypapuenua (7) 
qaioT cBoeoOpasHbii meton TanepKuHa— HavMeHbIUMX KBaylpaToB. OrpaHu- 
yeHHocTb B? psa 2TorO ciryyan caemyer u3 (6). 

4. Ilyeth renepp K — Hexoropplli onepatop, ompeyeneHHbli Ha Re, npHuyem 
onepatop KG umeert orpaHuenubiit oOpatupili. B KauecTBe MeTpuku X MIpHMem 


[X1, X2] = (KGx, KGX). (8) 
YpapHenua (2) B 9TOM Cyyae NpHMyT BUA 
(KGxXn—KT%X,#—Ky, KGo,)=0, R=I1,...,n. (9) 


* Bonee TOUHbIe M MOMHbIe OWeHKM Nomyuenbl HezaBHo HW. K, Jlayrapetom (°). 
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B nmpusox*KeHuAX NOsIe3HO 3aMHCaTb CHCTeMY (9) B Buae 
(Gxp— dT Xn—y, K*KGo,) = 0, R= 1,..., 0. (9’) 


Dror MeTOx, MpekcTaBAoulM Takxe PaSHOBHAHOCTb MeTOJa MOMECHTOB | 
H. K. Kppimopa, cxoqvTCA lO MeTpHKe MpOcTpaHCTBa CO CKOPOCTbIO fF Hy. 
Tak Kak no mpegnonomwenuio (KG) * orpaHvyeH, TO HeTpyAHO MoKasbIBaeTCA 
skmiouenve X CH, orkyfa cslefyer cxoqumocTb Metoqa BH c TOK xe 
cKopocTbio. 3ameruM, To npH K = & sTor Mero NpHBOAMT K MeTO/y Tasep- | 
KWHa HaMMeHbIIHX KBafpaToB. | 

Paccmorpum jit WuocTpallun 3aqauy Kom 


+ p(t)x’ +qx—=y(t), x(0) =x" (0)=0. 


; y 

Tlonoxum H = £,(0, 1), Ge =x", 9, = i"! p=1,2,... Tlycrb pemenne x 

3ajlauv uMeeT m-10 orpaHuueHHyto mponsBosHy10. Ilpumenenue metoya Tanep- | 
i 


KHHa H@MMeHbIIHX KBaf[paTOB JaeT CXOJMMOCTb TIO HOpMe [xy = \ x de co : 
0 
ckopocTbio n-™+2, Oto o3HayaeT CXOMHMOCTb B CpeHeM C MPOM3BOHEIMM 


JO BTOporo MOpAAKa HM paBHOMepHY!O C MpOM3SBOLHbIMH MepBoro MopayKa co 
cKopocTbio Nn +2, ; 
| 

Bo3bMeM Tellepb B KavecTBe K onepaltuio HHTerpHpoBanua K = \ . Torga (8). 

0 I 


mpumeT Buy 


1 ih 
eel \ Kxj-Kx,dt =\ xx, dt. 
0 


0 


JlerkKo noka3aTb, 4To onepatop KG uMeeT orpabHyueHHbIi OOpaTHbli H onepaTop 
Tx = px’ + qx BiouHe HelpepblIBeH U3 X B Y. Crano OpiTb, cormacHo OOM 


ih 
3aMeuaHHAM, MeTON OyfeT CXOJHTBCA K PellleHHIO NO MeTpuKe [x]? = \ x”? dta 
0 


HerpyHO ycTaHOBHTb Ha 9TOT pa3 PaBHOMepHYIO CXOMHMOCTb npHOmMKeHHH 
HM CXOJMMOCTb B CpeHeM MepBbIX MPOH3BOMHbIX CO CKOpocTbiO n—™+1, 
CnelyeT OTMeTHTb, 4TO CHCTemMa {K°KGo,} wMeeT 3eCcb npoctoh Buy 
K*KGo, = 1—#". 
B kayectBe K MOXHO B3ATb JBOMHOe HHTerpupoBanve. Herpyguo BuyerTh, 
uTO 9TOT CyyaH COBNMafaeT C pacCMOTPeHHBIM B I. 2 11 COOTBeETCTBYIOWIHE 
MeTOJ JaeT CXOMMMOCTb Cc OnicTpoTOH n—". 


B 3akuOYeHHe OTMeETHM, YTO HEKOTOPbIe Halli pesyJIbTaTbI MOTyT ObITb 
comocTaBJieHbI C BbIBO,aMH V1. B. CBupcxoro (‘). 


Kasanckuli rocyapcTBeHHblii yHMBepcuTer Tloctynuso 
um. B. HW. Yabsauopa-Jlenuna 23 V 1959 


UWHTMPOBAHHAA JIMTEPATYPA 


1 


JI. B. Kautoposuu, Yen. matem. uayk, 3, B. 6 (28), 89 (1948), 
lr. Muxaun, I[lpo6mema munumyma KBaqpaTHuHoro § dyHkKwHoHana, 1952, 
A. Jiamko, Usp. Brcm. yue6u. 3an., Matematuka, Ne 4, 153 (1958). 
*H. M. Kpuaos, Tp. dhis-mar., sign. BYAH, 3, s. 2 (1926). ©. K, Tayrasem 
Yiss. Bric. yueOu. 3as., Matematuxa, Ne 5, 158 (1958). *® A. Tl. Jlamx o, JAH, 120, 
Ne 2, 242 (1958). 7H B. CaupexKua, Hayuno-rexunueckaa KOH(epeHuA 10 pacuety 
THOKHX M1aCTHHOK HM OGosoueK, 1952, crp. 149. 


es 
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Jloraayn Anragemun Hayr CCCP 
1959. Tom 128, Ne 3 


MATEMATHKA 


P. fF. MAMEJOB 


ACMMIITOTHYECKOE S3HAYEHHE MPHBJIMDKEHUA 
AU®SEPEHUMPYEMbIX ®YHKILMA JIMHEAHbIM 
NOJIOAKUTEJIBHbBIMH ONEPATOPAMH 


(ITpedcmaeaeno axademuxom C. JI. Co6oneeotm 27 V 1959) 


Ilycts Ly (f; x) — nocaeqoBatebHOCTh JIMHeHHbIX OMepaTopoB, oOMmpeseuen- 
HbIX JIA KaxKgOH dyHkyuu f(x) “3 QanHoro Kslacca. IlonoxuM 


An (fs x) = La (fs x) — F(x) = Lalf (£)3 x] —F (x). (1) 

Vsyaenue nopayKa Magoctu BesuunHp A,(f/; x) Quad ompeweneHHoro KuJac- 
Ca JIMHCMHBIX MOJIO%KUTCJIbHEIX OMepaTOPOB ABSAeCTCA OMHHM H3 BaXKHbIX BO- 
MpOCOB KOHCTPYKTHBHOM TeopHhy PyHKUMH. ITOT BOMpoc AIA HEKOTOPbIX KOH- 
KPeTHBIX JIMHCHHbIX MOJOKUTEbHLIX ONepaTOpOB u3y4eH MoApobuo. AcHMMTO- 
THYeCKHe paBeHCTBa WIA MpHONMxKeHUA CPYHKIMH HeEKOTOPbIMH JIMHCHHbIMU 
‘MOJOXKUTCIbHBIMA ONepaTopamu nosyuenpt E. B. Boponosckoit (1), WM. Il. Ha- 
/Tancouom (5, °), II. I]. Koposxunnm (°,4) 1 gp. 
_ B 970 3aMeTKe ycTaHaBJIMBalOTCA HeKOTOpble OOuLHe TeopembI 06 acuMn- 
TOTHYCCKOM 3HaueHHH NpHOsMKeHHA CyYHKUWH JIHHeMHbIMH MOJIO%KHTeJIbHBIMU 
-onepaTopamn. 

OG6o3HauuM Yepes H (x) mHoxecrBo OrpaHHyeHHbIx (yHKUuH f (x), HMero- 
Mux B TouKe ¢ = X KOHe4HY!IO BTOPyto Mpon3sBoAHywW f” (x). 

Teopema 1. JTycmb Oana aunelinoeo nonostumenonoeo onepamopa Ly (f; x) 
yooeremeopsiomcnA YCAOBUA: 


En (13x)=1 ol], 


Q1 (7) 
bol — | (Cae 


Yp (x) 
Boa 

eae ne) x eae 1 (”) 
20€ p(n) > oo (k= 1, 2) npu no. 


. n 
Ecau lim =0 u, Kpome mozo, ecau Oana HeKOMopoeo m > 1, Hanpumep 
n> oo F2 


npu m=2, yOoeremeopsemca ycaosue 
lim 9, (2) Liat (t — x)"; x} = 0, (3) 
n> oo 


mo Oaa KaxcOot mynxyuu f(x)€H (x) cnpasedaueo acumnmomuueckoe pa- 
6eHCméo 


A aos _ F(x) dr (%) — FP" (*) xn (¥) ares 
bn (f; 4 i (2) , 91 (7) — ee al ; (4) 
To, uto L,{(t—x)*; x} 0 npu noo (x >0) Aan so6oro mMHeHOro 
nosoxuTeIbHOrO onepatopa Ln(f; x), cllenyeT 3 ycsosusa (2) (cM. (7). 


OueBuHO, B HCKOTOPbIX H3 PaBeHCTB (2) BO3MOXHO, YTO O oaGoia 
1 il 
—__=0, 
$2 (7) $1 (1) 
TO ClpaBe/IMBO aCHMMTOTHYeCKOe paBeHCTBO (4). 


=:0 u yyoBmerBopsetca ycnoBue (3), 


B uacTuocTH, ecJH 
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& i] 
Teopema 2. ITycmo das aunetinoeo nonowcumenoHoeo onepamopa Ln (f; x)) 
yOoeneméeopsAOMCA YCAOBUA 


1 H 
Ln(1;4)=1+0[—a], | 
k zr, Ye (*) 4 (6)) 
Le ;x) =x Sere | (Rea e2); | 
20€ op (n)—> co npu n> oo (k= 1, 2). 


Ecau lime) — 0 u Oan neKomopoeo m> 1 (Hanpumep, m= 2) 


n+corl 


lim’g, (a) La t(P— xy"; x} = 0) (6) 


mo Oana Kaxcdott dynxyuu f(x)€H® (x) cnpasedaueo acumnmomuueckoe pa- 


BEHCIN6O 


Ln (fs) —f () = Pe + of]. (7) | 


1 1 | 

Cauegactrsue. Ecam B paBencTBax (5) —~=0 u —~=0 OB- 

ht P Oars = Oke H YROus 
JleTBOpAeTcA ycsoBue (6), TO WA KaxKTOU PyHkuuu f(x) EH (x) cnpaBel- 

muBo (7). B uacTHocTH, ecJIM 


bie prey) a | Doak ela of iy MEST Pees) 4 
iret lic A Maco hen oo) areal ace to eee 
To (7) cnpapeqiMBo Wa KaxKQoH byuKuun f(x) € H® (x). 

Teopema 3. Ecau Oan aunetinozo nonoscumerbsnoeo onepamopa Ly(f; x) 
yOobAeEMBOPAOMCA YCACBUA 


L, (1; x) =1+0[——], 


8) 
2 AMOR eR ae, 4 ( 
Lal? ae cages lear (hie e2)s 
20e ~(n)— co Npu N—>oco u OAA HeKoMopoeo m> | 
lim 9 (n) La {(t — x)""; x} = 0, (9) 
mo Oan Kaxcdou gynKyuu f (x) ep” (x) cnpaeedaueo acumnmomuueckoe pa- 
6eHCmé6o 
; _ 2f! (x) dy (%) EF (x) [Ye (2) — 2x (x)] 4 
ihe ’ im, = a 
(Fe *) F(x) aoa) +o[——|. (10) 


k k 
OuepunHo, ecw Ly(t;x)=x (k=0, 1,2), To, kak usBecrHo (*), qua 
JOO HeMpepbiIBHOH PyHkunH f(x) umMeem L,(f; x) =f (x). CnenzoBatenbxo, 
Teopembl 1—3 OXxBaTbIBalOoT MHOrve culyuan. 
IIpuMeHuM fOKa3aHHbIe TeCpeMbl K HEKOTOPbIM H3BECTHEIM JIMHeMHBIM 
MOJIOKUTEbHBIM ONepaTopamM. 
1. Ilyetp 
ES 2 eo” 
4 = a 
Ba(fs x) = ¥) (— 1°, 


ty 


Ed (ea (11) 


JMHEMHBIM MOJIOXKUTeILHBIA OMepaTop, nocTpoennpii B. A. Backakosp (7). 
IIpu ycopuax B. A. Backakopa umeem 


Bu(t*; x) = x" (lie Opi) tea, @tnaeta ieee 
2 
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eMOBaTeIbHO, NO Teopeme 2, Aid KaxKOH bynKunn f(x) € H® (x) cnpaser- 
Ba Teopema B. A. Backakopa (7 Vy 


Bulfs #) — f(x) = FP E* + o(4). (12) 
2. Hua nomuHomos C. H. Bepnumretina 
SHRI Lk mika’ h 
Bn(fi x) = >) Cax’ (1 — x) Fi) 
k=0 . 
Bath; x)= a" (k= 0, 1), Ba (t; x)= 4 2059 | 
[eOBATEbHO, Aa Kao bynKunn f (x) €H™ (x) 
Ba (fF; *) — f(x) = 9 + o(—); (13) 
to — Teopema E. B. Bopoxoscxoii (2). 
— Ecam Pn (7 Veale TO (13) MoxHO nomysuTh u3 (12), HOO B 3TOM: 


Tyyae C= 
3. Tas Noes JxKexcoua 


sin 1/. nt \4 
Be etree sea) Oren) R(x +4) (Gas) ae 


weeM 
| TY we 3 4 
| sg hteirate ME Ta Dats x)= + | +0(z). 


| CaegqopatembHo, 10 Teopeme 2, qua Kaxpok byuKuun f(x) € H (x) 


Da(f; x) —f(*) = tes o(—> aE (14): 


AcumntTotuyueckoe paBeHcTBo (14) noayyenHo Vi. II. Haranconom (°),. 
notom oTmeueno II. II. Kopopkuupim (4). 
4, PaccMoTpuM Tenepb onepaTop Bauwue - Ilyccena 


I! nut 
Valfs ) =a pn oe \ F(x +2) cos” dt. 
JlerKO 3aMeTHTb, 4TO 


Vn(t*; x)= x" (k=0,1), Valls) =x?+—, = +0(= , 


): 


CieoBaTeJIbHO, 


a 
= 

— 

ed 


Val )— fF) =F + (15). 


‘0 — Teopema V1. II. Hataucoua (°). 

5. IIpumenaa tTeopempr 1—3 xk pa3JIHUHBIM OlepaTopaM c sAJpoM Tuna 
elepa, MOXKHO NO JyuHTb HW Apyrve pe3yibTaTpl. B yacTuoctTn, Aa omepa- 
pa Deepa 


on (fs 2) = ae | e+ *)GERS) at 


T 


UMeEeM 
on(t*; x) =x" (k= 0,1), onl x) =a + +0(—), 


CJICNOBaATeJIbHO, 


sn (fs x) — F(x) = + 0o(—) (16 


Aa KaxJoH dbyuKuun f(x) €H© (x). | 
Jlerko 3aMeTHTb, UTO TeopemE! 1 —3 cnpaBeAMBbI HW IA MepHosMuecKA)| 
yHKUMu, TombKO BMecto |, ¢, ¢? HyxHO B3ATb *yHKuHH |, sin?, sin? 
Tloqo6uaa 3aKOHOMeD HOCTh JIerKO YCTaHaBJHBaeTcaA HU WA mp HOsIMKeHH! 
(PYHKUHKM OT HECKOJIbKMX MepeMeHHbIX JIMHEMHbIMH MOJIOMKHTeJIDHBIMH ONepa 
TOpaMH. 


Vuctutyt usHkH WM MaTeMaTHKH Tlocrynuso 
AxkayemuH Hayk Asep6CCP 23 V 1959 


WMTMPOBAHHAA JIMTEPATYPA 


1E. B. BoponosexKaa, JIAH fA), 79 (1932). 211. Il Kopos kun, JAG 
30, Ne 6 (1953). 3Tl. TW. KopospxKun, JAH, 114, Ne 6 (1957). 411. Il. Kopos 
KHH, Ycn. Matem. HayK, 13, B. 6 (84) (1958), ®& HW. Il Hatraucon, JAH, 73, Net 
(1950). 6Y. MW. Hataucon, Kouctpyktupyaa tTeopua dyxKkuuii, M.— JI., 1949, 
7B. A. Backaxkos, JAH, 118, Ne 2 (1957). 
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Jloknxayqn Aragemun nayr CCCP 
1959. Tom 128, Ne 3 


MATEMATHKA 


A. B. MOPOPEJIOB 


i os Si 


JKECTKOCTb OBLIMX BbINYKJIbIX MOBEPXHOCTEM 


(IT pedcmaeaeno akademuxom B. H. Cmupnosoim 28 V 1959) 
Ilycrp F: r=r(u, v) —BbImNyKad MoBepxHocTb Hu T (u, v) — 3afaHHoe 
{a HeH HempepbiBHOe BeKTOpHoe nove. IlycTb nopepxHocTb F nogBepraetca 
| aieaes epopMauuu, mepexoaqa K MOMeHTy ¢ B MOBepxHocTb F;: r = 
=r(u, v)+?¢t(u, v). O6o3HauuM Ll, ANHHY MpOH3BOJIbHOH CHpAMJAeMOH KpH- 
30H Y Ha stopepxHoctu F, a /,(¢)— anuHy ecsbopmMupoBaHHOH KpHBOH yz Ha 
ropepxHoctu Fy. YkasaHHaa JedopMalluaA NoBepxHocTu F Hasbipaetca Oe CK O- 
H€UHO MAaJibiM H3ruOaHNeM, ecm mph t>O0 (l,(t)—l,)|s->0 aaa 
00011 clipaMJisemow KpHBoi y. IIpu sToM nose t Ha3bIBaeTCA H3Pr U6 at0- 
MZHM 1OweM. BeckoHeuHO Mawloe u3rMOaHhe Ha3blBaeTCA TPHUBUAIbHBIM, 
‘CIM ero varHOaromnee MoNe ABNAeTCH MoseM cKOpocTel IBHXKeHUA MOBepX- 
HOCTH KaK TBepyoro Tesla. Takoe usruOatojee MOJle JONycKaeT mpeycTaBuie- 
1He t=axr-+b, re a 4 6 —MNOCTOAHHbIe BeKTOPbl, a 7 — BeKTOP TOUKH 
TopepxHoctu. Ec.iw mopepxHocTb He’ JOmycKaeT HHbIX OeCKOHEYHO MaJIbIX 
AsrHOaHNi, KPOMe TPHBHAaJIbHbIX, TO OHA HasblBaeTCA KECTKON. 

| XOoTA MaHHoe BbIIe OnpeweseHve OecKOHeYHO MaJioro H3srMOaHHA He Mper- 
molaraeT HH peryJiAPHOCTH NMOBCpXHOCTH, HH peryJApHOCTH UsrHOaroulero 
MOA, TMIOUTH BCe paOOTbI, MOCBALIeCHHbIe OeCKOHeYHO MaJIbIM H3rHOaHHaM, 
OTHOCATCA K CJly¥aIO peryJIAPHbIX MOBePpXHOCTeH HM peryJIAPHbIX H38rHOalOWHX 
moleH: KaK MHHHMyM TpeOyeTCA MpHHafexKHOCTb MOBePXHOCTH KYCO4HO 
Knaccy C*, a usruOaiomero noma Ksiaccy Ct. EnMucTBeHHubIM MCKJIOUeHKeM, 
HaCKOJIbKO MHe H3BeCTHO, ABJIaeTcaA paOota A. Jl. AnexcaHyposa (+), B ko- 
TOPO %XKeCTKOCTb BBIMYKJIbIX UOBeEPpXHOCTeH BpalleHHA yCTaHaBJUBaeTCA 
B CAMBIX COULHX MpeNOJOMKeHHAX. 

B wacToslilei 3ameTKe COOOULaIOTCA Pe3yJIbTAThI, NOMYYeHHble WIA OecKko- 
HeuHO MaJIbIX Uu38rHOaHH BbIMyKJbIX NOBepXHOCTeH Oe3 KaKMX-JIMOO Mmpej- 
MOJIOKeHUA O perysJIAPHOCTH MOBepXHOCTH HM uBsrHOatoulero NOs. 

Teopema |. O6iwan eoinykaan noeepxnocme F c Kpaem x, He codepoica- 
WAA NAOCKUX OOAaCMeELL, COHO3NHAYHO NpoeKmUupytollaACA HA NAOCKOCINb’ xy, 
ABAAEIMCA CeECMKOLL B KAaCce Oeopmayull, Npu KOMOpblLx PaccmoAHUA mo4eK 
Kpan Y om naockocmu xy CmayuoHapHel. 

JleictButesibHO, CorjiacHo TeopeMe Moe 3aMeTKH (°), BePTHKaJIbHaA CO- 
cTaBaioilad C(x, y) usruOatolero novia, Oyqy4H paBHa HyJIO Ha Y, paBHa 
HyO ToRJecTBeHHO. JIpe Apyrue cocraBuisioue E(x, ¥) H H(x, y) yoBue- 
BOPAIOT yculopMio JIMMWMMa, MpHueM nouTH BcrOpy (*) 


eee 0, ey Hx = 0, Ny = 9. 


Jreiona E=Ay+-C,, Y= — AX + Co. CuleqoBatesibHO, H3rMOaromee Move npen- 
TaBJIAeT COOOK Ose CKOpocTeli JIBH2KeCHHA MOBEPXHOCTH B rOPH30HTaJIbHOK 

IJIOCKOCTH , 
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Teopema 2. O6masa samknyman eoinyKaaa nogepxKocmb F, He codep} 
HAMAR NAOCKUX OOAaCMeLL, IWWeCMKAA. | 
Jaa mpocrorpl AoKa3aTesEcTBa MpesMoO%KUM, uTO F He ComepxAUT npamol 
JIMHeHEIX oOTpesKos. Ilycrh (2 —HavMeHbUIMH Wap, coseprkallHH MOBepxyf 
noctb F. Ilopepxuoctb mapa u F umeioT o6uly1o Touxy QO. IIpumem sty ToUky 
3a Hayao KOOp—MHaT, 4 KaCaTesIbHy!O MOCKOCTb K Wapy 22 B STO TOUKI 
3a IIJIOCKOCTb xy. 
IlpoekTHBHbIM MpeoOpa3s0BaHHeM 


% 1 
c=, Yeas, 2=—> 


mopepxuocTb F mepesogutca B GOeckoHeyHyo moBepxHocTb F’, ofHosHa4Ht 
IIpOeKTHPYIOULyIocA Ha MlocKocTb xy. BexTopHoe mone +’ (é’, x’, 0’): q 
bm E pee te Cy ce eat were 
Fig rade) Re a Z : 
rye &, 7, C—KommoHeHTbI u3rMOalollero MOA t NoBepxHocTH F, ABMAeTCS| 
usrHOatolluM (JIA peryJIAPHbIX MOBepxXHocTeH H PeryJAPHbIX M3rHOaroulMy) 
movieli 3TO H3BecTHaA TeopemMa S3ayspa). He orpaHuyHBad OOWLHOCTH, MO2KHC| 
cunTaTb, uTo t(O) =O. Sroro Bcerfa MOXKHO OOUTHCA COOTBETCTBYIOUIEH| 
TPHBHaIbHOH WOOaBKol K momo t. IIpu stom oKasbIBaeTca, uTO C’ 0, Korqa 
(x, y, 2) >O. Ilo Teopeme 3ametku (*) (¢’ = 0. Orciogza, Kak 4 B peryJIaApHOM 
cayuae, WesaeM 3aKJIOUeHHE O TPHBHaJIbHOCTH NOA t Ha F *. | 

Teopempr 1 u 2 pacnpoctpaHsaioTcA Ha TOT CJIy4aH, Korga NOBepXHOCTD! 
COep2xUT MockHe OOsIacTH; HampHMep, HMeeT MeCTO: | 

TeopemMa 2a. O6uwana 3amKHymasn eolnyKAaA NnosepxHocmo, codepscawan 
naockue OOaacmu, sennemcn ocecmKotL 6HE |amux OOnacmeti, m. e. <aroooe 
uszeubaroiee none nobepxXHOCMuU MpUusuaAbvHO BHE NACCKUX OOAaCMelt. 

IIpumep. Bcskoe usruGatomee nose Ha 3aMKHYTOM BBbIIyKJIOM MHOFO- 
rpaHHfke TPHBHaJIbHO Ha ero peOpax HM BeplIMHaX. 

Teopema 3. Peeynapnan 6olnyKran nogepxHKOCMb C nonownumMeABHO KpPU- 
BU3HOLL He OONYCKaem UHblLx OCCKOHEYHO MAALLX UZ2UOAHUL, KPOMe Pe2YAAPHOLX. 
meno, ecau noeepxnocme F npuradaseocum kaaccy C"**, n>2, «> 0, mo 
KancOoe ee useudaroujee none t NPUHAOAeICUM KaAaccy Cc" a! <a. Ecau no- 
62PXHOCMb AHAAUMUYEeCKAA, MO KaMHKOO0e ee UseubartoLUee NONE AHAAUMUMUECKOE. 

Bo3bMeM IIPpOH3BOJIbHyIO TOUKY O Ha noBepxuoctTu. IIpumem ee 3a Hayao 
KOOPAMHAT, a KaCaTeJIbHYIO MJIOCKOCTb MOBEPXHOCTH 3a NWIOCKOCTh xy. OGo- 


3HauHM © Kpyr x*-+- y? <e. Ilyctb F,,—okpectHocTb Touku O Ha moBepx- 
HOCTH, KOTOPad MpoeKTupyetca BkKpyr ow. JloKaspiBaeTcs, TO F., uMeeT H3rHOa- 
rolee Noe t KMacca C"T* c Tol xe BeEPTHKAaJIbHOH COCTaBJIAIOWeH (M0 ocH z) 


~ 


Ha rpanuue F,, uto u nose t. Ilo Teopeme | usruGaroujee nome t—t Ha 
F.. TpuBualpno. CregopatenbHo, t npunatviexut C"t, 

Teopema 2 0 2KeCTKOCTH 3AMKHYTBIX BBIITYKJIbIX MOBepXHOCTel MO3BOAeT 
WaTb HOBOe AOKAa3aTeJIbCTBO TeOpeMbI OO OHOSHAYHOH OnpeseweHHocTH OOULHX 
BINYKJIbIX MOoBepxHoctelt (*). Mmenno, Moxer OplTfb joKa3aHa cwenyioulard 
Teopema: 

Teopema 4. 3amknymole usomempuunole oOujue eoinyKacle noeepxHocmtt 
F u F’ paenot. 

Jloka3ateJIbcTBO OCHOBaHO Ha TOM, 4TO ecm NOBepxHocTh F’ He paBua F, 
TO CylecTBYeT CKOJIb yroqHO OM3Kaa kK F, ToxKe He paBHad el u3s0MeTPH4- 
Hast mopepxuocta F” (*). Ecau r; HW fr, —BeKTOPbI COOTBETCTBYIOMIUX MO H30- 
MeTPpHH ToOYeK MOBepxHocTteH F u F”, ro npn ZocTaTouHol Omuz0ctu F” x F 


* OTo AoKasaTeNbcTBO A cy4ad peryAAPHEIX BEINyKMBIX MOBepXHOCTeH HM peryaap- 
HBIX H3rHOawomux ose Gonee noqpo6HO u3a0x%xKeHO B Moeli pa6ote (). 
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BePXHOCTb, 3aflaBaeMad ypaBHeHHeM * =/,;-+ 79, SABJIACTCA BbINYKJON, 
BeKTOpHoe Mose Ha Hel t= /,—/g ABMACTCA M3ruOatolMM. SaTeM IIpH- 
HAeTCA Teopema 2. 

B 3aksloueHHe 3aMeTHM, UTO BCe NPHBeCHHbIe BHILMe Pe3yJbTaTbI pacipo- 
PAHAIOTCA Ha BbIMYKJIbIe MOBEPXHOCTH B MpOCTpaHCTBaX MOCTOAHHOM KpH- 
3HbI. 


XapbKOBCKHH TocyapCTBHHBI yHHBepCuTer Tloctynuso 
um. A. M. Toppxoro 26 V 1959 


IMTHPOBAHHAH JIMTEPATYPA 


1A. JI. Anekcauypos, Mateo. cOopx., 1 (43), Ne 3 (1956). 2 A. B. Tlorope- 
Ome LAH, 127, Nod (1959): 3 A.) By Tio ro-pleiioBs, Tp. Mucr. um. B. A. Crex- 
pa, 29 (1949). 4A. B. Iloropeaos, OqnosnayHan ONpeseeHHOCTb OOUIMX BBIMY KJIbIX 
pepxHocteti, Kues, 1952. 
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at OE 


Jlokxayn Axagemun nayr CCCP 
1959. Tom 128, Ni 3 


MATEMATHKZ 
——_—_—_—_—_ 
M. JI. PACYJIOB 4 


I@PEKTMBHOE PEWEHWE CMEWAHHbIX 3AA4 JJIA YPABHEHHM 
NAPABOJIAUECKOLO THA 


(ITpedcmaeneHo akademukom C. JI. Co6oneeotm 27 V 1959) 


* 


B 3ameTKe crpoutca apiekTHBHoe pemenve v(x, ¢) * CMelwaHHOH 3aauH 


a) ole) (1) 
lim (3 +a(y))o(x, t)=0, yéT; (2) 
xy y 
v(x, 0) = 9 (x) (3) 
B TpexmepHoli o6sacra D touex x = (x, x, x) c rpannuei T, rye 
3 
L (5) = pa (or + a (x) =) + a(x), 


d/dn, — 1pousBoquad no HanpaBwieHuio HOopMamuM K IT B Touxe yE€T. 
IIpeancnaraetca, YTO BHIMOJIHeHbI YCJIOBUA: 


1°. B o6nactu D KOSPPHUHEHTHI a; (xX), A(x) HeMpepbIBHbI, C(x) Henpe- 
PbIBHO udepenuMpyem uM cyulecTByeT MocTOAHHOe x Takoe, uTO Vc (x) >a 
t 


Dynkiwuu 0; (¢) HeNpepHIBHEI B MHTepBaste (0, T) u \ 9 (t)dt >Onput>O. 


0 

Pynkunn p(x), f(x, ¢t) mpu xED, t€[0, T] Hempepprsno zudpepesuupyempl 
WH OOpalaiorcA B HYJIb B HEKOTOPOH rpaHuYHOl nomoce O6actu D 

2°. Ha Tl dbynkuna a (y) Hempeppipya u I ectb noBepxuocts JlanyHosa. 

Ilycrb Rs — MHOxKeCTBO KOMIMNeKCHBIX YHCeT 1h, YAOBJIeTBOPAIONLHX ycv10- 
BuaM: || >R, cosargi >5, rae R—octatouno Ooubuoe, 6 — qocTraTouHO 
MaJloOe NOJOAKNTeIbHbIe 4ncsa. Ilycrb, qanee, M —xKkpuBaa, pacnonoxenHaa 
B OOJlacTH Rs KOMMJIeKCHOM nOCKOCTH h, aCMMNTOTHYeCKH MpHOMMxKaIoMLaanca 
K IIPAMBIM COS argh = 6. 

Kak oKa3aHo B 3ameTKax (1, ”), mpu ycnoBuax 1° — 2° 3anaua (1) — (3) 
MMeeT pellieHHe v(x, ¢), mpeqctraBumoe cbopmy.ioi 


v(x, t) a hdd 
M 


\ G (x, &, d) \c (E) p (E) exp (os — by (t)) bp * (2) dr| + 


D 0 


t t 


+ JF =) 007(e) exp || OQ — 6, (4) 659 («,) de | de de 0, (4) 


0 v 


* OTo peulenue Mpenctapasetca copmynon (16). 
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e G(x,&, 4) = P(x, & 4) —Q(x, &, 4) —cynkuua puna cnextpaabnol 
L(x x, 5-)u — We (x) u = O(x); (5) 

lim (Z,- +a(y))u(x,r)=0, EF. (6) 

(x, &, \) — byHdamMentasbHoe pellieHve Avid ypaBHeHua (5) c OcoOeHHOCTbIO 
Toake &; Q(x, £,\)— peryaapHaa yactb G, mpHuem 9TH (yHKIMH mper- 


aBJIAIOTCA B BH] PaBHOMepHO Cxo;AuHxca B Rs pAOB: 


PO teS= exp [—AVc (é) 6) Ni 8 dehy 


4n|x— &| 
exp[—AV eG le—&ll Sp F MARS 
+ \ Hee Bal & deo (7) 
Q(x & =) M(H 112" Px, yD) fn (YB A) ys, (8) 


omycKaromax mousleHHoe HHTerpupoBaHHe m0 KoHTypy M, rye |x —€| o60- 
HauaeT JJIMHY BeKTOpa x — €; 
2 : os 
ky (x, 6») = Dy re &) exp [—hVc@) |x —E |]; 


t=0 


3 
i 0 
(ts) = (a= + 4%) ea (9) 
f=1 
2, Ve(&)a;(x) @ — 
n(x, )=— | eee pail —§|re(x, ) = SS 


t=1 


| d 
) nw & Y= (ge +2) PW & 5 
a fm — uTepaumu ky, fy. Betipaxas B dopmynax (7) H (8) Rn, fm 
epes exp [—Aj/c(e)|x—§&]/ 4e|x —§|, mouyuaem: 


P(x,8 ) = 3 Pals 0); (10) 
| 


n=0 


n 


ae 


Pr (x, Bs h) = \ dz, man de, w S Ane exp [— Mn (x, E)I TIpH n=+-0, 
D 


k=0 


—_ 


exp[—AVc(@)|x—El] . 
(Ke ise Sen er age (11) 


1 
Ank = Torah ay | > Ti, (&1, 2). +. ge (En, &), 
i, t...+lp=k 


m—1 


ee een oe a aL 


Q(x, 8%) =\d,s y qa ee ee As .\ dass x 
[ r r 


1% m=) 
x oe Pr (Xs Ys) Fr, (Ys tsb) Pry (tay ay 8)» ++ Pig (im—1 &,*); (12) 
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Ns 


— 18K, 1 
Fag (Ys 8) = \degy +++ \ degn, S) DS) ig (Ys Bsr) My Est» sa) - 
D D 0<l gp<2 /s =0 
| + Tig, (Bongs 6) 8 EXP [— Ming (Y, &)]_ MPH Ms +O; (13 
1 : ery 
Fo(y,8,%)= 5) qi,(ys8) ’sexpI—AV c@ ly —Ell, (14 
/s;=0 


me i= js+ 5) isp, An, (y, &) = V6 Ga) | y — Bs | + - + V6 sng) | sng = 
r— ae 7 
(Se. gill), No =n, bor = Ex, bt ae Vc(&)|y—&|. 

Tloncrapaaa (11) B (10); (13), (14) B (12), a 3aTem nosyueHHbIe PAB 
Aa P,Q B dopmyay (4) H NpHHuMad BO BHHMaHHe BO3MO%XKHOCTb MNOUWJICH- 
HOrO HHTerpHpoBaHHA psAa, WpeszcraBsawowero G(x,&,4), MO KOHTypy M, 
HETPyYQHO yOequTbCA, UTO MOocTpoeHue aPceKTHBHOTO pelleHHA U(x, t) 3anay 


(1) — (3) cBoquTCA K BbINHCJICHMIO MHTerpaJOB Bua (ur exp [¢t, ®? — XO,,] dh, 


M 
AIA KOTOPBIX HMeeM: 


\» MT exp [7t, — Dm] dh = roe exp = | Pr+a = : 
Prti(a%) = atl — (SF =) : ak—1 (" : -) = gk—3 — (a au = lea k-54., ‘7 


bhi kta 
re poten ce cjlaraemMoe paBHo (—1) 2 2 2 Rl!, ecau k HeuerHo u paBHO 


La m 
(—1)2 2 (k— 1)! a (A$* SF *), ecu Rk yverHo, Oy, = >) hg. 
s=0 


Takum o6pa3om, juin sdexTHBHoro pemieHua v(x, ¢) s3agqauu (1) — (3) 
novlyuaem mpeqcraBeHne: 


) 


A SS Se Oe 
v(x t)= 7) deo YY Vas 0) \ 4: w@ >) Ane Co 
n=0 D D k=0 
nos 
ie dzo\d SVS (at "dak S Gn oax 
An'/2 | g \ y Ce mars Ny 
D 1. m=1 it iy 
n ny 


Am 
aS ———__—_—_. Nn, 
\ din, ®- § Ninn @ >) Brus (16) 
D D = =0 


rye 


2 
m 
exp [4 (Z, 0) eel eB ET 5 ®,, 
V iz (¢, 0 wes (x, (Z, 7) az 
) 


| Ii —— aoe Eta ite ey 5 Pet (atts): 


= ¢ (E) 6 (&) 
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t t 
ty(t,2) = \Oo*(s)bi(e)de, ta (é,2) = Joo"), 


0<eg, ésp<2 


4 
Bme= Yep RM Gs Ba) + + + Pig (Ens Y) i, (Ys Bun) 


0</s <1, Nym=k 


\§ i, (E11, G12)... Tan, (Ein, Mit) sties Vim (m—1s Emr) ERE (Emi Ema)» + - lnnm (Emngs g), 


Nm =2 (n+ tat... +Mm) +1, Nim =D) ist Di (ist Disp), 
s=1 


s=1 p=1 


- 


i mph ns=O0O B BbIpaxkeHHH Bmp 3aMeHAeTCA Gigtiactte nn Hal 
f s 


fs (say Ns)-_ 


18 Hakonell, culelyeT OTMeTHTb, UTO TOUHO TaK 2%Ke MOXKHO NocTpoUuTb athpek- 
JIBHOe PeLIeCHHe COOTBETCTBYIONeH CMelUaHHOH 3aaun pH PpaHHuHOM yCJIOBMM 


lupuxue. Kpome Toro, u3/10%KeHHbIM MeTO JerkO NepeHOCHTCA Takx%Ke Ha CMe- 


HaHHble 3afauH JIA ypaBHeHHA C KYCOUHO-rvlaqKHMN KOappHUHeHTaMH. 


) 


JIbBOBCKUM TocyapCTBeHHbIM yHHBepCHTeT Iloctynuao 
um. MpaHa Dpayko 22 V 1959 


WMTMPOBAHHAA JIMTEPATYPA 


| 1M JI Pacyaos, JAH, 125, Ne 1 (1959) 2M, JI, Pacyaos, JAH, 125, 
Ne 2 (1959). 


+ JLAH, r. 128, Ne 3 A484 


Jloxaagn Arkanemun nayx CCCP 
1959. Tom 128, Ne 3 


B. M. ®PHJMAH 


HOBbIE METOJbI PEWIEHHA JIMHEMHOrO 
OMEPATOPHOrO YPABHEHUA 


(ITpedcmaeaexo axademuxom B. H. Cmupnoeoim 25V 1959) 


Ilycrb B ruabOepToBoM mpoctTpaHcTBe H 3afaH JIMHeMHbIH OrpaHH4eHHbl 
onepatop A, y@€H u ypaBHeHue 
Lx = Ax—y=0 (f} 


uMeeT He OOA3ATeIbHO eJHHCTBeHHOe pemleHue. IlycTb TaKkxe N ecTb noj} 
mpoctpancTBo Hysiel onepatopa A; P —onepatop npoekTupoBpanua H ua J 
MU —eJMHCTBeHHOe pellieHve ypaBHeHua (A), OpToroHasbHoe nosNpocrpar 
ctpy N. Ccbopmy.MpoBaHHble B HaCTOALIeM COOOLMIeCHHH TeOPeMbI MO3BOJIAIO 
MOCTPONTb pellieHve 


x" = Px, +u, (E 


Kora 3a HysleBoe MpHOMxKeHHe NPUHAT 9eMeHT x, EH. 


§ 1. MtepatuBpubw mertTog. B padore (*) noKaspiBaeTcA, 4T 
QJIeMeHT Z, = A°LX, COBNafaeT NO HanpaBvieHHio C rpaueHTom dbyHkUMoHad 


[k= (Ax —y, Ax— 9) (1 


B TOUKe Xx = X,. Pemenue ypaBHenusa (A) OTbICKHBaeTCA Kak Mpeyen nocue 
JOBAaTeJIbHOCTH {Xp}, ONpeWeAeMOH COOTHOIMCHHeEM 


Xn+1 = Xn + En2n- (2 


Koahpuuuent &, HaxOuTcA W3 yCJIOBHA MHHHMyMa TOro 2%e yHKILMOHE 
ua (1) u paBex 
|| A* Lx,|? ‘ 
TAA" Le I ( 


ee, = — 


Ojuako, Korgla pemieHve ypaBHenHua (A) cymjecTByeT, BO3MO2%KHO 3a cue 
BbIOOpa &, CHeaTb HaWMeHbIWeH HeNMOcpeXCTBeHHO HOpMY OWHOKH Il Xn +47 


—x||. Hetcrsurembuo, npupaBHaAB HyJIO MpousBo_Hyro we [| *n+-1 — a 
€ 
n 
HaXOJMM 
wale Lx,\/? 
(ee [| AC PEATE 4 ( 


@opmyvbt (2) u (4) onpeyessior utepaTuBHbili Mpowecc, mpecsieqyrouly 
Ha Ka@KIOM Ware edb BO3MO%KHO OOJIbIUCTO YMeHbIIeCHHA HOPMBI OIIHOK 
pu mar mo (opmyviam (2), (4) ymeHbmaer Hopmy omMOKH | Xn +4—X 
OlbIe, YeM OAMH war no (bopmyviam (2), (3), Ha Bemmunny (e,—,)"\l Zan 
re €, HU &, — KospPuyMeHTE!, oNpeeeHHbIe no dopmysam (3) wu (4). Orn 
CHTCJIbHO CXOJuUMOCTH Mpolecca (2), (4), KOTOPbIt MOxKHO Ha3BaTb HuTepaTu 
HbIM MIPOWeCCOM C MHHMMAJIbHbIMM OWIMOKaMH, cnpaBeswuBa: 
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Teopema 1. IJlocaedoeamenonocme sAaemeHmMo0e {Xn}, CBABSAHHOLX peKyp- 
CHMHOLM COOMHOWeHUEM 


Va: WExnll® joy 
ny ae eg i Xny (5) 


MOHOMOHHO U CUALHO CXOOUMCH K pewleHuto ypaeHeHun Me 


Ecau m u M — epanuyot onepamopa AA* na nodnpocmpaxcmee 
HONum>0, mo cxodumocmo umeem Oolcmpomy zeomempuueckoti npo- 
M—m 


2pecculul CO SHaMeHamenem ———, 
ep En 


§ 2. IIpamolt metrog. Byyem-cuntarb npocrpanctso H cenapa6enb- 
HBIM. Ilyctb {9~;} — nouHaa B H cuctema 9/eMeHTOB. O6pasyem nocseqoBa- 
TeJbHOCTh A’o; (i = 1,2,...,7), H3 KOTOPOH BbIJeHM 9KBHBAJIEHTHYIO eH NOL- 
|MOCJIEOBAaTeIbHOCTh JIMHCHHO He3aBHCHMBIX dueMeHTOB A’g; (j = 1, 2,..., 7; 
n<r). CocTaBuM JIMHeHHYy!O KOMOHHALHIO 


n 
Xn = Kore ¥ rj A*p;. (6) 
i=1 
Koaddulventn uw; (j = 1, 2,...,) ompeqemuM Tak, 4“TOObI CeweTb MHHH- 
MaJIbHOH HOpMy ||%,—x|. SHauenua pj, Walolulwe MAHHMYM Be.MUMHEI || x,— 
—x||, yHoBleTBOpsioT ypaBHeHHAM 


>) vi (A"GA"Gx) + (Lo Ge) = 0. (7) 


i=1 


Teopema 2. J] pu6ausenHole peweHun Xp moeym OolmMb nocmpoeHol npUu 
mob0m n eOuxcmeenHoim o6pa3z0m. ITlocaedosameaonocmb {Xn} MOHOMOHHO Uu 
CUABHO CxOOUMCA K MOUHOMY pewlenuto x”. 

| Ecum mnocsa2fopatembHocTbh A’¢;(j = 1, 2,...,) oproHopmupoBaHHasa, TO 
cuctema (7) mpvHuMaeT oco6eHHO mpocToH Bud pw; = (Lxo9,;), HNP xX) = 0 


v;—=(Y, $j), TAK 4TO 


Xn = >) (y, @) A’; (8) 
j=1 


_Cymma (8) copmayaeT B 9TOM CJlyuae C OTPe3KOM CXOJsIeroca MO HOpMe 
paga Pypbe 


co 


x= >) (x, A’g)) A’ey. 


§ 3. MuoromaroBhii HTepaTHBHbIH mponecc. OrbickuBaem 
es d 
HanpaBsleHve rpaquenta /x B TOUKe Xo, T. e., HaMAA a (Xo + €42,), moz6n- 


paeM HOPMMpPOBaHHbIit 9JIeMeHT 2, TaK, YTOOK! NMpOHsBOAHAaA mp sc, = O Opisa 
MaKCHUMaJIbHOH. OueMeHT xX, =X) +2, MPHHHMaeM 3a CJIeqyromjee MpHOuIn- 
menue. Ilocme sToro, He (UKCHpyA &, HAXOXHM HOPMHPOBaHHbI SJIEMCHT Zp, 


a " d 
NeaIM3y!OUlWH MaKCHMYyM Mpou3Bo,HOK Fez | (1 + 8222) pues; == 05 a Te 
2 
Tlonyaum 


Xo = Xp feyA LX + 8 (A*LX) + A AAL%y) = 
= Xo + (e, +9) A°Lxo + 182A AA*LXy. 


Xx, — Xo aw ey APLXe. 
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Boo6ute: 


Xn = Xo t+ Dy wi A’ey, (9) 


k=1 
rie oy = Lx, o = AAO; $1: 


Kosd@punventer pj; (j = 1,2,...,2) ONATh ompeyemuM Tak, 4TOOBI _CleaTb 
Hopmy ||, —x|| MHHMMasIbHOH. Oro mpuBeseT K CHCTeMe 


>) vi (A’gp A’pe) + (Pir Ge) = 0. (10) 


j=1 


Teopema 3. IJ] pu6auscennole peweHunh Xp AUOO moeym Obl nocmpo- 
eHol npu siobom n, auOo yore X= x*. locaedosamenonocmbo {Xn} MOHOMOKHO 
cxoOUumca K mo4unHomy pewenuto ypaeHenua (A), u npumom He meduennee, 
uem nocaedosamenbHocmb, onpedensemaan coomnowenuem (5). 

Ecau m> 0, mo 


|| Xn — ¥ || Si] %o— * | La, 


20e 
ee ee een eee ee ee 
Mm V 422) |" tam — M+m a 
aS a i he Mia —1 
IIpu oKa3aTembcTBe TeEOPeM Mbl B H3BECTHOH CTeMeHH CwIeqOBau pa-’ 
OoTam (1). 
Tloctynuso 
21 V 1959 


UHMTHPOBAHHASA JIMTEPATYPA 


ly Ba AKGaar DO .plO) Bye), ey Ci ee Mameh ss Haven 3 ae BeslG C2), 89 (1948). 
ABR dale @®puaman, Yen. mate. Hay, 11, B. 1 (67), 233 (1956). 3 M. A Ace 
cenbceKkui, C. Tr. Kpeiu, Marten. c6opu., 31 (73), Ne 2, 315 (1952). BC M u x- 
JW 4H, Tipsmpie MeTOJbI B MATEMATHUECKONi (busuKe, 1950. ®M I. Bupmau, Van Ma- 
Tem. HayK, 5, B. 3 (37), 152 (1950). 
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Aorszagn Akanemun nayx CCCP 
1959. Tom 128, N 3 


ASPOTHHAMHKA 


O. C. PbIQKOB uf. M. WIE®TEP 
O HECTAWMOHAPHDIX TEGVEHHSAX FA3A B CONJIAX JIABAJA 


(Il pedcmaeneno akademuxom C. A. Xpucmuanosuaem 16 I 1959) 


HecrauvouapHble OKOO3BYKOBbI€ IBUXKEHHA, ObICTPO H3MeCHAIONLMeCA C Te- 
;MCHHeM BPeMCHH, OMMCbIBAIOTCA BOJHOBbIM YPaBHeHHeM aKYCTHKH; KomeOaHHA 
HTOHKOrO NpoduiA B yCJIOBHAX TakOrO pexKHMa HcceLoBaucb B padoTe ('). 
i EcaiM H3MeHeHHe NapaMeTPOB OKOJO3BYKOBOrO MOTOKa MpoucxosUT SOosee Met- 
)JIGEHHO, HO XapaKTep JBMXKeHHA OCTaeTCA CYI[eECTBEHHO HeCTAILMOHApHbIM, B 
'ypaBHeHHH JIA NOTeCHWMasa CKOPOCTH JOKeH ObITh COXPaHeH TOT 2%Ke HeJIMHeH- 
| HbIM WIeH, UTO H B OOBIMHOM TeEOPHN CTallMOHapHbIX TeyeHuu. B nacroaei pa- 
GoTe MOCTPoOeHO TOUHOE pelliecHve yKa3aHHOFO HeJIMHeHHOrO ypaBHeHHA, KOTOpPoe 
ABIACTCA OOOOWLEHHEM PeUICHHH, OTHOCAINMXCA K CTallHOHapHbIM TeyeHHAM 


ra3a B OKPeCTHOCTH MOBepXHOCTH Mepexoya B conmax Jlapana (77°). 


t 


IlpocrpaHcTBeHHble MOTeHI[MaIbHbIe TEYEHHA UfeasbHOrO raza YOBJIeTBO- 
|PxioT ypaBHeHuaAM 


(a? — @%) Oxy, + (a? re D;) Dyy =F (a? as 7) O22 — Dy — (1) 

_e2 (DO, ate O,O,¢ + O,-1) aie (O,O, Ox, at 0,0.0,2 =f D,O,V,z) = 0, 
4 r e 

OD; + 5 (Dz +(07 + Oz) + 5 = const, (2) 


re © (x, y, 2, tf) —NoTeHWMal CKOpOCTH; x, Y, 2 — eKapTOBbl KOOPAHHATHI 
mpocrpaucrBa; ¢ — BpeMa; @ — MeCTHAA CKOPOCTb 3ByKa; x — OTHOLeHHe TerI- 
JOCEMKOCTeH; HHJe€KCaMH BHU3y OOO3HaYeHbI “YaCTHBIe MPOH3BOHBIe. 

PaccMoTpHM TeveHHA B OKPeCTHOCTH MOBepXHOCTH Mepexofa B conmax Jla- 
Bala, KOTOPble OOalaioT AByMA MocKocTaMH cuMMeTpHu. HanpaBum ocb x 
MO OCH coma, OCH y HM Z BbIGepeM NepmeHAMKYMAPHO OCH X TaK, UTOOBI OHH Ha- 
XOJMINCb B MwIOcKOcTAX CuMMeTpuH coma. Mcnonp3ya OObluHbIe Mpesnomox*Ke- 
HHA TEOPHH OKONO3BYKOBbIX TeyeHH (”), 13 ypaBHeHuli (1) u (2) nowyuMM: 


—(x+ 1) 9,9,, + &9,, + @9,,— 24,9,, = 95 (3) 
oe a — (x— l)a 9,. (4) 
Srecb o(x, y, 2, t)=O(x, y, 2, t)—ax (9 <4,x). (5) 


TlocroaHHas a, B ypaBHeHuax (3) — (5) paBHa KPUTHYeCKO CKOPOCTH 3ByKa, 
KOTOPYIO OKa3bIBaeTCA BO3MOXKHBIM BBECTH, TaK KaK NePBbIM WICHOM B JI€BOH 
yacTH ypaBHenus (2) B paccMaTpHBaeMOM MIpHOMxKeHHH MOKHO mpeHeOpeub. 
Hemnuelinoe ypaBHenne (3) Obl0 NosyyeHO BrepBble B paooTe (°), re pac- 
CMATPHBaIMCb KOJeOaHHA TOHKOTO MpOPusA B TPpaHC3BYKOBOM MIOTOKE. B ua- 
crostei padore OHO MpHMeHAeTCA MIA MCCIeAOBAaHHA HecTallMOHaPHbIX Mpo- 
IleCCOB B OKPeECTHOCTH MOBEPXHOCTH Mepexofa Yepe3 CKOPOCTb 3ByKa B COMMaXx 
Jlapana, Kora pa3Mepbl H opMa KpuTMYecKOrO CeYeHHA H3MeHAIOTCH C TeNe- 


HHeM BpeMeHH WOcTaTOUHO ObICTpo. 
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Bpenem O6e3pa3MepHble MepeMeHHbIe 
te a, Yt EO OS ed tee (6) | 
aati Basen) aan Ti ra aoe O-= a, H > | 
rye H ogHauaeT HeKOTOPbIM XapaKTepHbI pa3Mep KPHTHYeCKOTO CeHeHHA | 
conaa B MoMmeHT ¢ = 0, 
B HOBBIX MepeMeHHbIX, UepTOUKH Ha KOTOPbIMH AA yqOOcTBa OyleM B 
laIbHelitueM OMycKaTb, ypaBHeHve (3) MpHMeT BHI 
ase Px Pay yy + Pzz — 20 xt Sls (7) 


Tlepexoqa K iuaMHApuyecKohH cucTemMe KOOpMHAaT Mo dopMyJiaM x = x, 
z=rcos%, y=rsin%, 43 ypaBHeHua (7) uMeem 


il 4 
— PxPxx Perr Po) O39. — 20 xt = eae = 0! (8) 


VHcxoaa us pesysbTaTosw f{padorp! (*), pellieHve MOsyYeHHorO ypaBHeHuA ! 
6yeM UcKaTb B BHJe 


g =d(t)x + Yo A(t) [x —A (OP + Ay (9, t) x — AI + Ae (9, Art, (9) 
Tas dyuxuntt X(t), A(t), A(t), 41(9,t) uw he (%,¢) umMeem Torya caeny- | 
OWHe YpaBHeHHA | 
N+1,AK= AA’, hyo + 4h, = 2A’ + A?, hoag + 16h, = h,A + 2hy. (10) | 


Slecb HM Javlee MTPUXOM O6O3HaUeHbI NPOH3SBOAHbIe PYHKUMM, 3aBMCALMX 
TOJIbKO OT BpeMeHH. ‘ 
S3anapan mpoussombHo A(t) u A(t), 43 cucTempl ypaBHeHul (10) Haxo- | 
yum i, h, u Ae: | 
= exp(—1/s{ Adt) | AA’ exp (—‘/s jiAldt) dt,§ 
hy = (2A' + A?) [74 — 1 (2) cos 29], | 
hy = (4A" + 6AA’ + A?) [*/¢4 — 1/1971 (t)'cos/29 + m(t) cos 49] — 
— (2A’ + A?) n’ (t) cos}29. (11) 


Syecb n(t) wu m(t)— Be HOBbIeE MpOH3BOJIbHbIe ‘PYHKUMM BPeMeHH; UJIeHHI, 
cofepxamue sin2d u sin40, onymleHbI B CHyY CHMMeTpHu corvia. 
BpInvWeM BbIPaxKeHHA JIA COCTABJIAIONIMX CKOpPOCTH MO KOOpRHHAaTaM: 


(x+ 1) +o, = («+ l)o,ja, =}+ A(x—A) +h, 
o, =(x+ 1) 0,/a, = 2h, (x — A)r + 4hyr®, (12) 
pa/r =(x + 1) vs/a, = hig (x — A)lr + hog r?; 


(pyHKWHH 2}, A, u Ag 3anaroTca cbopmMysamu (11). 

Takum 06pa30mM, MbI NoyunM pelwieHve ypaBHeHnua (8), cosep2Kamlee 4 mpo- 
U3BOJIbHbIe MYHKIMH BPeMeHH, KOTOPbI€ OMpelemAtOT H3MeHeEHHe pasMepoB HU 
(bopMbl ropa comma. B ToM, 4TO OHO yJoOBeTBOpAeT MpemnomoxKennam (°), 
CleJIaHHbIM TIP BLIBOMe-ypaBHeHHH (3) u (4), MoxHO yOequTbCa HeMOcpelCcTBeH- 
HOH MpoBepkKoH. 

OrmertuM, uTo dopmyvipi (12) qaror peutenue (4) cranMonapHoli samauu npu 
h\.= A=0, A = const, n = const u m = const. 

Teuenve B Kpyrviom conse JlaBanst MOXxHO NOMYUUTb, NOMOKUB B Haiijen- 
HOM pellleHHH n = m =); TeyeHne B MJIOCKOM come OcyIlecTBAAeTCA MIpH 
n= + %*/au m = "/99. O2HaKO, NOb3yacb pewtenuem (12), MoxKHO MOCTPOUTb 
Tedenne B cone JlaBansa nepBOHadaIbHO KPyrOM HIM MWIOCKOM, tbopMa KOTO- 
poro B JlabHelilieM u3mMeHseTCA. 

PaccMOTpHM MOBePXHOCTb Hepexofla Yepes CKOpocTb 3ByKa, KOTOPad JaeTca 
PaBeHCTBOM 9x = 0. Orciofla HaxojuM} 


x = A—2X/A—A?r’/A. (13) 


ITO NOBEPpXHOCTH BTOporo NopsAKa, KOTOPBIe€ Te€PeMelMlaloTCA BLOJIb OCH 
cola H MlaBHble pay\uyCbl KPHBU3HbI KOTOPbIX H3MCHAIOTCA C TEUEHHEM BDeMe- 
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. B mmockux conmax —aTo NapabommueckHe WWIMHAPE, B KPYrvibIxX — napa6o- 
WHIbI Bpaulenus. 

|| XapakTepucruyeckue NoBepxHOcTH ypaBHeHNa (8), ec UCKaTb HX B ABHOM 
ye x = x (r, v, ft), oNpemenatorca cooTHOMeHHeM 


x2 xh + Ox, — Ax = h— AA Myr? (14) 


|| Orciofa cieqyeT, uTo ypaBHeHue (8) rumepOomuueckoro TuMa, H, B OTMHUNe 
|} cTalMOHapHoro Cily4an, MeHCTBUTeIbHbIC XapakTepHCTMYeCKHe MOBepXHOCTH 
WULECTBYIOT BO BC€M MOTOKe, YTO COOTBETCTBYeT OOUIeli TeOpuH HeyCTaHOBHB- 
xcs JBUxKeHHH wXuAKOcTH. IlopepxHocTb nMepexoga (13) He cBA3aHa Terepb 
{3MeHeEHHeM THMa ypaBHeHHA Ip Mepexoge u3 OOmacTH AO3ByKOBOrO TeyYeHUA 
| CBEPX3BYKOBYIO OOAaCTb, 

B kayecTBe IpHMepa PacCMOTpHM XapakTeplicTM4uecKHe MOBepXHOCTH, Me- 
PCeKaIOU[HeCA C OCbIO COMa, OPTOTOHaIbHbie K He B TOUKe Mepeceuenus, 
JPAaBHEHHeE KOTOPbIX MOXKHO IIpefcTaBUTb B Buse (*) 


% = (4) + x2 (9 t) 7? (15) 
VUcnomb3ya cooTrHomenue (14), umeem 
%4— VeAy =%— AA, 
X25 + 2xot + 492 — Axe = My. (16) 


_ Pemwenue wMHeMHOrO ypaBHeHHA JIA yy Cpa3y BbINUCbIBaeTCA B KBalpa- 
ypax. DyHKumto y¥2 SYMeEM HCKaTb B BUC Y2 = a(t) + a, (t)cos2%. Bropoe 
‘paBuenve (16) mpuBogquT Tora K JByM ypaBHeHuaM PuKkaTH JIA BeIMUHH 
1 = Oy + %q U Bo = % — Me! 


28° + 482 — AB, = (2A’ + AY) (444—n), 
28+ 482 — AB, = (2A’ + A®)2/y tn). (17) 


TMeTHM, UTO TIpH n = + 1/4 (TeYeHHe B MIOCKOM comvie) JIerkKO HaHTH uaCT- 
ible pellieHuA 9THX ypaBHeHHl By. = 0 u Boy =1/2A, Mocwe vero OOmMe pe- 
leHud ypasHenul (17) BbInucbIBaIOTCA B KBajlpaTypax. 

Astoppl BbipaxkatoT riyOokyio O6marogapHoctb T. VW. Taranopy gu 
>. A. XpucTuaHoBayy 3a oOcy2xZeHHve TeMbI paOoTbI H 3aMedaHHa. 


ViuctutyT xXWMuuecKOH du3HKH Tloctynusio 
Axayemun HayK CCCP 26 XII 1958 


JZMTHPOBAHHASA JIMTEPATYPA 
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Jloxnann Axkagemun nayr CCCP 
1959. Tom 128, Ne 3 


PHIUPOMEXAHHK. 


M. H. KOFAH 
O TEYEHHAX C BOJIBIIOM TEMJIONPOBOAHOCTbIO 
(ITpedcmaeazexno akademuxom A. A. Topodxuyoinom 21 V 1959) 


B WOHH3HPOBaHHOM Ta3e TeMJIOMNPOBOMHOCTh pe3KO BO3pacTaeT BCJeEACTBH| 
OombWIOH MOZBHXxKHOCTH ZeKTpOHOB. Tlostomy uncno IIpangraa Pr y Taku! 
Ta30B MOxKeT JocruraTb 3HayeHuh ~10~? (y »*xMAKHX MeTan0B 4YncIO IIpanzru: 
umeeT nopagoK 107%). B BbicokoTemnepaTypHOH Ma3Me MpOBOJHMOCTb BO3p 
cTaeT TakxKe BCJIeJCTBHe paflHallHOHHbIX mpoueccos. B HacTosmeh 3aMeTK 
PaccMOTPeHbI HEKOTOPbI€ XaPaKTePHble THMbI TEUeHHH, HMECIOULHe MeCTO MPH BEI 
COKOH TeNJIOMpOBOAHOCTH ra3a. 

1. Tenaopok norpaHuutYHEh caonk. YpaBnenne reriongil 
BOJHOCTH [JIA CTalMOHapHOrO ABYXKeHHA Tasa UMeeT BUA (OOosHaueHHA OOIe 
IIpHHATHIe) 


(hye 
Korga uncno Pr mano, a uncno Pettuonpaca Re croub BeuKO, 4TO 1 


puL F 
yuvco Ilexne Pe = ke, MHOrO OovIbIle C€AHHUUbl, TO BOSHYKAIOUIHN TIpH 06: 
, | 


TeKaHHH MJIOCKOM MWaCTHHbl MOTOKOM ra3a MNOrpaHHUHbIH COM MOKHO pas 
OHTb Ha Ba: BaskHi c TommMHOH $, = L/V Re u Tenaosol c TommMHO! 
8, = L/V Pe. Ipu atom §, <d,. 


Temnepatypy monmepek BaA3KOFO CJIOA MOXKHO CUMTATb MOCTOAHHOM H paB 


HOH TemMepaType cTeHKH. B TenOBOM CyIOe MOKHO MpeneOperaTb BMAHHED 
BA3KOCTH. 


TeyeHwe B TeIJIOBOM CJIO€, CJICTOBATeCJIbHO, OMNPeeuAeTCA YpPpaBHeCHHAMI 


Opu , Opu __ Ou OLA? Opy | 
Ox} Gynt «ies Tae amie aaa (lie 

OTe, MOT Nake Onmemot gear . 
cop (u 5 +955) =H 5 + 5 (k SC) (1,3. 


[paHveHbiMn yCOBHAMM [WIA STO CUcTeMBI 6yTyT: 


U—>Uso(x), T>To(x) mph yoo; 
v=0, T=Tw(x) npn y=—O0. 


PemeHue 9ToH CHCTEMBI OMpejleJIf€T CKOPOCTb Ha rpaHulle BA3KOTO NO 


rpaHu4noro cylod u(x;0), HeoOxo_HMy!o WIA pacueTa BaA3KOrO TeyeHUuA Ip! 
MJIOTHOCTH, ABJIAIOWIEHCA 3aaHHOH dyHkuneh p u Ty. 


PeliuM mpoctelimyio 3aqayy Mp MOCTOAHHBIX P, Uo, To H Tw: IIpeoé 


pasyem ypaBHenua (1,2) —(1,3) c nomompbio nepemennpix A- A. Jloponny 
wbiHa (1) 


y 
c=%, 7 Vien Vo ees 
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 Vimeem 


0 OV 

atin ot Deel, ay, (1,4) 
yt yy tO fy Te an 

(4 5¢ +V 5) = pod i 2). (1,5) 


B 9THX MepeMeHHBIX CHCTeMa pa3feuMacb. PelleHHemM nepBbixX JBYX ypaB- 
equa, OuepuyHO, OyneT V=On u =U, Tak Kak Ha creHke V = 0. 
Torga ypaBHenne (1,5) npumeT Bua 


aT _y #7 
CEng inion ON 
pee 


co 


(1,6) 


ine MbI IpHHAIN k = hoo 1 Y=— : 
oo BP ob Heo 

Vs apromojesbHocTu sayauu caeylyer, uTO TemnepaTypa saBseTCA PyHK- 
veil JIMIUb OAHOH nepemenHoli t= /2VY XE, wu ypaBuenue (1,6) mpeo6- 
aBYETCA B 
f Saleen 98 than 


Jlerko MpoBepuTb, YTO pellleHHeM 9TOrO ypaBHeHuA Mp ycnoBuAx T = Ty 
pH t=O un T=T o pH too OyzerT 


DPD yl co de) CELE (etx = 2 * ah ), (Ee) 
\ \ Che 


Tlocme Toro Kak TeMMepatypa, a CJIe@MOBaTeJIbHO, MU MJIOTHOCTb HaljeHbI, 
MOXKHO HaliTH BEPTHKaJIbHy!O CKOPOCTb Vv H3 ycuoBua V = 0. 
| OnpefesuM Tellonepeqayy K CTeHKe C yYeTOM KHHeTHYeCKOrO HarpeBa 
IB BA3KOM cyIoe. M3 cka3aHHOro BbILIe ACHO, YTO MPH pacCMaTPHBaeMOM CO- 
OTHOWeHHH M@KLY TeMJOMPOBOAHOCTbIO HW BA3KOCTbIO MOXKHO CUHTATb TeyeHHe 
B BASKOM CJIO€ H3OTCPMHYECKUM, a, CJIEOBaTeJIbHO, HW HecxKMMaeMbIM. C Apy- 
TOH CTOPOHbI, pH TOPMOKeHHH fra3a B BABKOM CJIOe BbIJeACTCA TeMJIO, KO- 
TOpoe MepefaeTcA CTeHKe H TeIJIOBOMY CJIOL. 

TlomHoe KOJIMYeCTBO Tella, BbINeIMBIeeCH Ha eHHYIe JVJIMHbI BA3KOTO 
CJIOA, OYCBHAHO, PaBHO 


. 
| 


co 
d . 
oe \ pui(u? — u2) dy. 
0 


‘il 
Y heme cs 


CuvTad MJIOTHOCTh p NOCTOAHHOM MH paBHOH MVJIOTHOCTH Y CTeHKH py U 


co Pw 


BBOJA TepeMeHHble Baasayca h = vf * a 
Ww 


H U=Uf (A), MOMyYAM 


qx fete) / Po Am (a =\r' ) [1 — fF?) da = 1,088). (1,8) 
P 


4 Prytoo® 


Tensio, MepeyaBaemoe CTeHKe, Jw = 9— Jr, TAC Gr— KOWNMYECTBO Tema, 
NepefanHoe TemsOBOMy cso, KoTOpoe, no (1,7), PpaBHO 


1 Py c p 
— P Poo co 
_, = he (Tw — To) 7 Ve Bee 09) 


Ecam T= const u Temonepegaya oTcyTcTByeT, TO H3 (1,8) u (1, 9) no- 
JTYuYHM 


/ iN 


Bo] 8 Atte aD Pim 14 Volant ng VPr. (1,10) 
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OrmeTuM, 4TO TeMMepaTypa TepMOMeTpa OIpefeAHeTCA OHHM H TEM 2K 
BbIPaxKeHHEM B CXKHMaeMOli M HeC2KHMaeMOH 2XUAKOCTAX (JIA HeC2KMMAeMO! 
*KUAKOCTH 9Ta cbopMysia MomyyeHa B padore (7). 

2.Teuenune Apu OoveHb OONKMOKN TENAONPOBOAHO} 
ctu. Tlo mepe ypenuuenusa TenompoBofsHOocTH (yMeHbINeHHA 4HCIa Neng 
KOHILCNUUA TeMOBOrO COA TepAeT CHJly H TeYeHHe BHE BAZKOFO COA ONpeye| 
JIACTCA MOMHOL COBMECTHOM CHCTeMOM ypaBHeHHH ras0BOH JMHaMUKHU TeMJIONpO: 
BOJHOFO, HO He BABKOrO ra3a. B mpeserbHOM cayuae OeCKOHeEUHO OovIbIUON TeM 
JIOMPOBOAHOCTH TeMMepaTypa BCero TEYEHHA OMMHAKOBA HM BOSMYMLCHHA Pacipo | 
CTPaHAIOTCA, OYBMHO, CO CKOPOCTbIO «KH30TEPMHYeCKOTO 3ByKa> Q*;= p/p. | 

IIpu ovenb 6OMbIIOH, HO KOHCUHOM TeMIONPOBOAHOCTH MepeHoOc Telia ONpe:| 
JleseTCA B OCHOBHOM TemmonpoBogHocTbio. Tlostomy B KOHeYHBIX OOAaCcTAX) 
pacmpeleleHue TemMnepaTypbl OMMCbIBaeTCA, KaK HM B TBEPAOM Tee, yPaBHe:| 
HueM Jlansaca, CCIM IpUuHATb, TO KosppuuHeHT TenoNpoBosHocTu k = const, 
YTO JLOIYCTHMO, TaK Kak MPH OOMbIWO TeMOMPOBOAHOCTH HU KOHEYHbIX MOTOKAX| 
Tella TemMMepaTypa H3MeHAeTCA MaJiO. : 

B 6ecKOHeuHbIX OOacTAX HeEOOXOJHMO YYHTHIBATh KOHBEKTHBHbIM MepeHoc, 
TaK KaK Ha OOJIbIIMX PaCCTOAHHAX OT Tesla OH HaYMHaeT HIPaTb CTOMb Ke Bak 
HYIO POJlb, KaK M MepeHoc TenOMpOBOAHOCTHIO. Secb HMeeT MeCTO TMOJO*Ke- 
HHe, BIOIHE aHAJIOrM4HOe TEYCHHIO OUCH BASKHX RKHAKOCTeH, H HeEyYYeT KOHBEK- 
TMBHBIX UICHOB IPHBORLUT K MapasoKcy, mosoOHomy napayoKcy Crokca. 

PaccmMoTpHM, HanpuHMep, oOTeKaHve MWJaCTHHKH, yCTaHOBJeHHOH MapaJi- 
JI@JIbHO MOTOKY H MMeromleH TemnepaTypy Tw, MaJIO OTJIMUAaIOWLyIOCcA OT To, 
(Tw— To ™ 1/k). Temnepatypa MaJIO H3MeHAeTCA BO BCeM MOTOKe, a rpayH- 
CHTbI TeMiepaTypbl HMeroT nopsxZoK 1/k. 

TlockouibKY KOHBCKI[HOHHbIC WICHbI BayxKHbI JIMUIb Ha OeCKOHeEUHOCTH, Tye. 
BO3MYIICHHA CKOPOCTH MaJIbI,TO YpaBHeHHe MOTOKa Tella MOXHO 3anHcarTb, 
B Buye 


OT 0 | 
CoP eo Uo 5 = Uoo 5 + RAT. (2,1) 


Tako BH ypaBHeHHA cmpaBesJIMB fia moOoro Tena. B paccmaTpuBae- 
MOM cuIyuae TOCKOH MiacTHHKH YypaBHeHHA Hepa3pbIBHOCTH VM JBHKeHUA 
TaKxKe MOTyT ObITb CYLICECTBCHHO YMPOUeHbl, TAK KaK OUCBHIHO, YTO BO BCeM 
mpoctpaucTBe MOTOK cia6o BO3MyleH. O6o3sHauHM Yepes U, VU UT. J. Napa- 
MeTPbI BO3MyueHHOro moToKa. Ilocne JIMHeapusalHH uM MCKOUeHMA p U Pp 
noJIyYuM 


Ue ee ae dv Uy OT OW et 00 
a: (i M3, te (2,2) 


rye Mo = ue./a; — «H30TepMHYecKoey uucIO Maxa. 

B cyyae MpOusBObHOrO Tea pelieHHe 3aauM TakK2Ke MOxKeT ObITh yIpo- 
I€HO, MOCKOJIbKY PeleHHe MOXKHO MipeAcTaBHTb B BUe CYMMbl H30TepMHue- 
CKOrO PeleHHA MH MaJIbIX MOOaBOK, OOYCJIOBICHHLIX KOHEYHOM TemMIOMpOBOHO- 
crbio. [locue 1MHeapHsalluu NowyyaeTcaA CHCTeMa JIMHeMHbIX ypaBHeHHlt c Koatb- 
(PULLMeHTaMU, 3aBUCALLMMH OT H38O0TepMuYeCKOrO pelleHuaA. 

Haliqennple u3 pelieHuad 3HayeHHA CKOpocTeli Ha CTCHKe Up ABJSAIOTCA 
YCIOBHAMH Ha O€CKOHEYHOCTH pu pacueTe BA3KOrO COA, KOTOPHI no-mpex- 
HeMY MOXKHO CUUTATh H30TEPMHYeECKMM ToNepeK MOTOKa. OTMeTHM, 4TO MpH 
CBePX3BYKOBOM OOTeKaHUM TeYeHHe BO3MYLIeHO BBepX MO MOTOKY OT Tesla. 


Tlocrymuao 
15 V 1959 


UMTHMPOBAHHAS JIMTEPATYPA 


1A. A. Topogunuusy, Iipuxn. matem. wu mex., 6, Ne 6, 449 (1942). 
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Hornuagn Akagemun nayrx CCCP 
1959. Tom 128, Ne 3 


PH3SHKA 


tO. A. BATYCOB, H. Ml. BOFAYEB, B. M. CHJOPOB u H. 4YJIJIM 


OBPASOBAHHE ME30HOB =t-ME3O0HAMM C 39HEPrHEM 
280 Mos. HA AJPAX B ®OTOIMY JIBCHU 


(II pedcmaeazeno axademuxom JI, A. Apuumosusem 27 V 1959) 


j[Ipu cTOMKHOBeHHH 7*-Me30Ha C HYKJIOHOM B CJIO%KHOM Ape TBa 3apsAx%KeH- 
k Me30Ha MOryT OOpa3s0BaTbcA B pesysIbTaTe CeMYIOWIMX peakIluH: 
Te -p pi-> hs Tt! = Tl, (I) 
mtn onrt+tr-4typ. (I) 
|PerucTpalMa OCTaHOBMBIIMXCA Me3OHOB MpefcTaBseT yOOHbI cmoco6d 
)MIOJeHUA STUX MPOMeccoB, KaK 92TO ObINO CeaHO, HampuMep, B pacore ('). 
‘UMCHEHHE SMYJIbCHOHHBIX KaMep JaeT BOSMOMKHOCTh HaGOMeCHHA AKTOB OO- 
‘OBAHHA Me3OHOB Me30HaMH Ha Apax B oTosMysibcuH. B HacTrosmlen paOore 
apis NOMbITKa H3yyeHHa peakuuh (I) u (II) np BsaumogelicTBuH OnicT- 
™*-Me30HOB C A],PpaMH B POTOSMYVJIbCHH. 
‘OmysbcvoHHad KamMepa u3 10 cnoeBs HMK®M tuna P tonmunon 400 p u 
aMeTpoM 80 MM OO/lyualacb Ha CHHXPOWMKOTpOHe saOopaTOpHN AJepHbIXx 
poem OObeAMHEHHOFO HHCTHTYTa AepHbIX HCCMeAOBAHMH B Nyake m+-Me30- 
3 C sHeprHeli 307 Mos. C yueToM TOPMOXKEHHA Me3OHOB B 3MYJIBCHH Pe3yJIbTATbl 
MepeHHH OTHECeHbI K 9HEPHN MePpBUUHbIX Me3OHOB, paBHol (280+ 20) Mos. 
CHOSHIMA OblWia BbIOpaHa TaKHM OOpa30M, 4TOObI MMOTHOCTbh Me€30HHBIX 
IOB B KaMepe CocTaBuIAsIa B CpefwHem 2,5-10° cm~®. Ha noBepxuocTb KaxKoro 
yYIbCHOHHOFO CJIOA Oba HaHeceHa KOOPAUHaTHad CeTKa, KOTOpasd OOecnedH- 
[a BOSMOXMKHOCTh MPOMOMKeHHA CENOB 3apAXKCHHHIX YACTHIL W3 OHOFO COA 
ipyroui (*). 
BjAMepHbIxX PacileMeHHAX, 3aperMCTPHPOBaHHbIX MPH MpOcMOTpe IMYVJIb- 
HHBIX CJIOCB, MPOBOWJICA MOMCK 3apAXKCHHbIX Z-Me3OHOB. Cylebl Me3OHOB 
(eIANMCb OT CJI€OB MPOTOHOB MO MIOTHOCTH 3epeH. 
Cpegu 3000 3Be3, HaliqeHHbIX MyTeM TpocMoTpa «No MwToWalM», Oblwio 3ape- 
TpupoBpaHo 13 (+4 BepoxTHbIX) CyuaeB, HMEIOMIMX Ba BTOPHUHbIX Me3OHa. 
KUM O6pa30M, pHOmusuTenbHO 0,5% aAepHbIx pacilieneHHH, OOpasoBaHHbIx 
Me30HaMH c 9Hepruelt 280 Mop, uMeloT Ba 3apxAxKeHHBIX Me30Ha. Bpwio Halt- 
(0 TakxKe, UTO MpHOMsuTeMbHO B 40% ciyuaeB UMeeTCH Ce] TONbKO OLHOFO 
Pu4yHOrO 3aps2KeHHOrO MesoHa. CpaBHeHve Cc JaHHbIMH Apyrux padot (3-°) 
aSbIBaeT, UTO IPH CTOJKHOBeEHHM C ALpaMu B (POTOSMYJIbCHH 7*-Me3OHbI C 
pruei 280 Map normomlarrca B Ape Tak %Ke YaCTO, KaK HM 7 -Me30HBI. 
IIpu mpocmorpe 2MyJIbCHOHHOH KaMepbl «NO MIOulaqM» perucTpHpoBasuch 
2Ke OCTAHOBMBINMeCA Me30HbI. Cuefbl STHX MC30HOB MpOOKaIUCb 3aTeM 
MYJIbCHOHHOM KaMepe JO aKTOB OOpa30BaHHA UX B AePpHOM PacilleneHHH. 
ro OblO 3aperucTpHpoBaHO 92 cmyuaA pacileneHHH C OCTAHOBMBINMMHCA 
mesoHamu u 106 c r+-mesonamu. Cpenu stTux 198 paculennenul 1pM JaibHel- 
4 o6paOorke Opiio0 OOHapyxeHO 39 paculenseHHi, COMepxKalINxX Ba BTOPHY- 
X 3APAKeHHbIX Me30H€. 
SHepreruyeckoe pacmpeeseHHe Me3OHOB, UCIYUeHHbIX B CyyaAx, COfep- 
IMX [Ba BTOPHUHBIX Me3OHAa, MpeszcTaBseHO Ha puc. 1. Queprua Me3OHOB 
eleAIACh 10 mpo6ery B IMYJIbCHH WI NOTHOCTH 3epeH. B pacnpesemenne 
0ueHO 112 me3oHOB; 7 H3 HUX UMeloT 2Hepruto BpIUe 60 Mas. I]pu mocrpoe- 
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HMM 9HepreTuyecKoro UH yrsOBoro pacnpelejeHHl nompaBKa Ha KpaeBoli opie 
YUUTHIBaacb CorsacHo padore (*). CiekTp HMeeT MaKCHMYM B paHOHe 30—40 M: 
OcHoBHad JOJIA BTOPHYHSIX Me3OHOB HMCCT SHEPrHio, He MpeBbILWarouly tO 60 M: 
CpeqHid 9HeprHA BTOPWUHbIX Me30HOB PpaBHa 30 Mss. Ha fosmro AByXx Mes 
HOB, HCMYyCKaeMBIX B AJepHOM paclilenveHHH, B CpefHeM MpHxXOAUTCA 40—50) 
KMHETHUeCKOH SHEPrH, BbIJeIAIOWeHCA B PpesybTaTe peaKIMH. 
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Pac. 1. Duepreruyeckoe pacnpeyeue- Puc. 2. Onepretuyeckoe pacmpese- | 

HH@ Me30HOB OT peaKkuUHit JIGHHe 3aps2KCHHbIX Me€3OHOB, O6pa- 

m+ nt+B 30BaHHbIX 7t-Me3OHAMH C 9HeprHeli 

mt + A G 280 Mop Ha aAgpax B oToaMysbcHH. 

mt + att C @—CHeKTp ™~-Me30HOB, 6 — cneKTp 

pu dHeprun 280 Mop ™+-Me€30HOB 


Ha puc. 2 mpeycTaBieH CneKTp OCTaHOBMBILHXCA ™~-Me3OHOB. B aHHOe SHE 
rerwyeckoe pacnpesenenue Bow 92 cryyad, KOra Np NonalqaHuu m+-Meso} 
B APO B pe3yJIbTaTe pacileneHHA OOpa3syeTCA m~-Me3OH, H€3aBHCHMO OT TOF 
HMeeTCA WIM OTCYTCTBYeT BTOPOH Me3¢ 
B pacilenmeHuu. CnekTp anasoruue 
Yraosoe pacnpenenenne mesonos (112cny- YKASAaHHOMY Ha PUC. 1, HO 3aMeTi 


Ta6auua 1 


yaeB), OOpa30BaHHBIX B Mpoleccax CIBHHYT B CTOpOHY Oosee HH3KUMX 9HE 
ae +nt+B rH. CpeHAA SHEprHA 7~-Me3OHOB pa 
met A Ha 16 Mos. Ha 9sTom »%xe pucyHKe 

mt t+ rt tc 


Ka3aH CM€KTp OCTaHOBMBIIMXCA xt-M 
30HOB. Pagnwuve BCpeqHux S3HeprHs 
da/dQ Rens wt me ~ 
dofda (orn. en.) (A/a (o7H. eR.) et H Me30HOB (~14 Map) o6yc10Ba 
cos @ Baa6opatopH. |yeutpa unep- HO JeHCTBH€M KYJOHOBCKOTO MONA AND 

Wie se HE Ota BeM4HHAa COrslacyerca CO cpesHI 


3HaYCHHEM BBICOTbI KYJIOHOBCKOrFO Oap 


1,0+0,6 236-125 139434 epa Ja agep B corosmysbeuu (*).X 
Oe, Syaee oy pakTep CleKTpa ~-Me30HOB corsacyeé 
a ee We: 7518 3894 CC MpeLNOORKeHHeM O TOM, UTO OTP 
MGs: 21-0 FP 36209 1392122 WaTeIbHbIC Me3OHbI OOPasOBaHbl B AL 


B pesyubTaTe mpouecca (11). B azepHe 

pacllenJIeHHAX, B KOTOPBIX H3 3Be3) 

BbIXOMT OHH © ~-Me30H, MO-BHAMMOMY, MMeeT MeCTO MNOMIOMeHve BTOPO 

m*-M€30HA B CJIOXKHOM Ape. CielyeT OTMETHTb, YTO B KaXKJIOM OTIEbHOM ak 

C yHe€TOM KYJIOHOBCKOrO CABura He HaOOfaeTCA OOMbIUIOH PasHHIUbI B SHEPrH 
BLYX HCNYCKaeMbIX T~-Me3OHOB. 

Yruopble pacipeseneHHa Me3OHOB MpelcTaBseHbI Ha puc. 3 u 4. IIpu ney 
xofe B CHCTeMy WeHTpa HHEPIHH CTaKUBaIOUMXCA Me3OHa UM HYKOHA JBUX 
HM€ HYKJIOHOB B Ape He yUMTHIBaNOCch. YruoBoe pacmpeseneHne n-Me30HOB 
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eMe WeHTpa’HHeEPUMH He ABJIAeTCA M30TPONHbIM H HMeeT WIMPOKHH MaKCcu- 
B OOAaCTH yrvioB, IpHexaulux kK 180°. Yraosble pacnpesereHua Me3OHOB 
| cry4aes, CofepKallux [Ba Me30Ha, MpeycTaBJeHbI B TAO. 1. HaOmopaerca 
THaA KOPPeJIAWMA B HaMpaBJIEHHUW McCMyCKaHHA ABYX BTOPHUHbIX MC3OHOB: 
peweteHue mo yruiaM MexKy uM- 
bCaMH M€30HOB MMeeT MAKCHMYM B 
acTH OOIbUINX yruoB (puHe. 4). 
CeyeHia OO6pa30BaHHA Me30HOB pu 
JIKHOBeEHUH «t-Me30HOB C Apamu 100 
OTOIMYJIbCHM OWI NMOyYeHbI ny- 


_ CpaBHeEHHA UMCIa aKTOB poxwe- 0 


120 


v6/cmepaod 
al 


Oy] 
= 
40 
20 
Q ae t] 
SPO ye M08 LES DA 0 ere 
cos 6; cos @*———> 60S O77 ———>- 
>. 3. YrmoBoe pacnpenemenue ~-Me30HOB, Puc. 4, Pacnpemenenue yrmoB MexkKy,Yy uM- 
oOpa30BaHHbIx B Ipoweccax NyJIbCaMH BTOPHUHbIX MC3OHOB 
: . +nt++tB 
+ A . @—CHCTeMA IeHT- 
| No +B’ 


‘wHepunH; 6 — maOopaTopHaa cHcTema 


il C KOJIMYECTBOM 3BE3, OOPaSOBaHHbIX M€30HAMH B TOM 2Ke OOBEME SMYVIbCHHe 
CMHAA JIHHa MmpoOera n+-Me30HOB JIA 3Be3000pa30BaHHA B IMYJIbCHH, Hali- 
HHad WyTeM MpocmoTpa Bob ceqa, paBHa (32,4 + 2,3) cm. Benuunna 
equeli JIMHbI mpo6era B Mpemenax owM6oK usMepeHuli coBMajlaeT C pe3yJIb- 
TOM paOorTHl (*), B KOTOPOH H3y4aOcb B3aMMOselicTBHe m~-Me3OHOB C 9HEprHvelt 
0: Mas B dorosMyJIbcHuH. 

CeyeHuA oOO6pa30BaHHA Me€30HOB Mp CTOJIKHOBeHHM mt-Me30Ha C 9HEpruel 
0 Msp c AXpaMyH B *POTOIMYJIbCHH MpuBeeHb! B TAO. 2. ConoctTaBseHHe pe- 
WbTaToB paoor (?, *) H HacToAIeH paOoTbl yKa3bIBaeT Ha TO, YTO CeueHHA OO- 
3O0BaHHA 3aPAXKCHHbIX MeC30HOB B Tpomeccax = + ALpO—n~ u z+ Apo—> 
c+, CpaBHMMbI 10 BeIM4HHe. 

Ha6.r0qaemoe B ONbITe YNCIO Cy4aeB, KOra B pesysIbTaTe paculeneHus 
| Apa BbIXOLAT WIM Ba 3apAXKCHHbIX Me€30HA JIM OJMH Me30H, a BTOPOH Me- 
H MOProulaeTcA B Ape, MO3BONAET PACCUHTATb BEPOATHOCTh & MOrOWeHHA 
30Ha B CJIOMHOM Ape mocse ero oOpa30BpaHua. OTHOeHHe BepOATHOCTeH 
IxOa J[BYX Me€30HOB M3 Apa M OMHOrO Me3sOHA OMpeeeHHOrO 3HaKa PaBHO 
— =0,24, cmefopaTeibHo, @ = 0,81 + 0,04. Wcnonp3ya} nonyyennyto 
JIMUMHY & W Mpesmomarad, YO BEPOATHOCTH MOPIOMLCHHA JIA 7* HW T~-Me3OHOB 
(MHAKOBbI, HM€eM: a) BEPOATHOCTb BbIXOJa OMHOTO Me3O0Ha «Mapbly H3 Apa 
1 —«) = 0,15; 6) BeposTHocTb BbIxoqa AByX MesoHoB (1 — a)?= 0,04. 

Takum o6pa30M, B OOJIbINMHCTBe CJlyuaeB OOpasOBaBIUMecA Me3OHbI Morso- 
alOTCA B TOM 2Ke Alpe. OTO ABMAeETCA yKa3aHHeM Ha TO, YTO xt- H T-ME3OHHI, 
)Pasylolllveca B Pe3yMbTATe B3AMMOMeHCTBUA MepBHYHOTO nt-Me3OHAa C OAHHM 
, HYKJIOHOB Apa, C OOMbINOM BEPOATHOCTHIO HCIDITHIBAIOT BTOPHUHbIe CTOKHO- 
HMA C HYKJIOHAMH B TOM xe Agpe. [puOnusuTrenbuo 10% sajjepHbix paciilene- 
i, BbISBaHHbIX x+-Me30HaMH C 9Heprnel 280 Mos B POTOSMYJIbCHH, COMPOBOX- 
NOTCA OOpas0BaHHeM [BYX 3aPA?KeHHbIX Me3OHOB NO peaks (1) u (it); 
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v3 HUX B 15% cayuaeB HcycKaeTCA OHH Me30H M TOMbKO B 4% cyuaeB 
Me3OHAa. 

Onenka ceyenna peakuun n*+n—>nt+ x + p H3 JaHHbIxX 0 ceyeHHAX OOP 
30BaHHA & -Me30HOB r*-Me30HaMH B Mmpoueccax (I) u (II) rab. 2 c yaeTom Morton 
HHA Me30HOB B Apax aeT BemuuuHy (0,3--0,2) mMO*. Bemmunna ceveHI 


Ay Own ia 


TIpouece ssaumozeticraua Benuunna | CxemMa 3Be3fQbl, 3aperucTpH- 


m+-MesoHa Cc ApoM ceueHHaA POBaHHOH B 9MYJIbCHOHHOH 
B MO KaMepe 
ae 
n+ + spo > x {50,4 ees ee Se) 
) ' 


mt + snpo>x2-+ nt | 0,3+0,1 


SS calen 
+ Baile uae 7 Q* ; | 
T + ADDO > ) Ont 4+) 0,7-+L0,2 fe | 
[wae | 
BE | 

Bee 

ETUC eae 

mt+t+ sipo> t+ ~1 ma m 


* BenmunvHa ceveHHA H38MepeHa B HHTepBasle 3HeEPrHA OcTa- 
HOBHBUIHXCA mt-me3soHoB OT 0 go 40 Mos. 


WIA peakuHut + p—>x -+ 2 +n, paccunTaHHasd TeopeTHueckH B paGoTax (9,1 
IpH 9HepruuH HavieTaioulero m-Me3oHa 280 Mos, paBHa npHOsmu3suTesbHO 0,1 ME 
MW3 106 pacmensieHui, comep»Kamlux 0 kKpalinelt Mepe OHH 7m*-Me30n 
HaOmoJaocb 3 cuyyad peakuMu n*+-p—+>n'+r°+nu 2 cyan peaxnu 
m+ p—+>n*-+ 7+ p. OmuenKa ceyeHHA 9THX MpoleccoB mpuH asHepruH 280 Ma 
yaeT BemMUMHY oKOO 10°78 cM’. 
ABTopbl BbIpakaioT OarogapHocts mpod. B. II. TxKenenosy 3a uutepe 
M BHMMauHHe K paodoTe. 
Tloctynusio 
11 V 1959 
UMTHPOBAHHAS JIMTEPATYPA 


PAL CALUP ey, BB. K pupa Kn, A, 128232 1(1957)s 9 2 Ba Mies Game 
pos, M WH. Tpyxuu, Ipu6oppu Trexu. skcnepumenta, 6, 109 (1957). % A. H. Mor 
rish, Phil. Mag., 45, 47 (1954). *M. Blau, M. Caulton, Phys. Rev., 96, 15 
(1954). ®&M. Blau, A. R. Oliver, Phys. Rev., 102, 489 (1956). § B. B. Annepe 
JI, M) BapkKos W aps, )KOTO,2809102551(1956)e) 9 JEN Gar iky cipbeke O;Bea le Nem 
MaHOBa 4H gp., JAH, 107, 43 (1956). §b. A. HuKkowsnck an, IO. Til More 
penos, )KOT®, 34, 510 (1958). ® J. Franklin, Phys. Rev., 105, 110! (1957) 
LONE keazes, Phys. Rey. 107, toledo): 


* PacueT CeueHHA Ha OJMH HYKJOH H BeMMGUHa BePpOATHOCTH NoriouleHHA Me3oOHa Mp! 
BHIXOJe H3 AAPA CAeaHbl B MpeANOMORKEeHMU, UTO JOA T-Me3OHOB C dHEprHelt (0 + 40) Map 
OOpa3s0BaHHbIX B pe3yJIbTaTe JBOHHOH NepesapaakuH mt-mMe3soHa mo cxeme m+—> 7° nA 
HEBeJIHKA. 
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Jornane Akangemun nayr CCCP 
1959. Tom 128, Ne 3 


PH3BHKA 


| B. HW. BOJIOCOK 


OB OJHOM THE PEJIAKCALMCHHBIX KOJIEBAHHM 
- B-IJIEKTPOHHOM ITY4KE 


(ITpedcmaeneno axademuxom JI]. A. Apyumoeurem 27 V 1959) 


M3pecTHo, YTO B 93/IEKTPOHHOM Ty4kKe pM OOJIbUIMX MOTHOCTAX TOKa 
OryT BO3HHKaTb peJlaKCalMOHHble KOJIeOaHHA, CBA3AHHbIe C HaJIMYHeM B 
yuke BUpTyaJbHoro KaToja (*). B mpomecce KomMeHcalun OObeMHOro 3apsya 
JIe@KTPOHOB HOHAMM OCTATOUHOPO rasa BUPTYaJIbHbIM KATO HuCue3aeT, MpHuem 
3 MOMCHT eFoO HCue3HOBeHHA 
TpOHCXOMUT OeHb OpICTpoe 
JMCHbIUeHHe NOTeHWMala mWyy- 
<a, H H3 Hero Ha CTCEHKH MOET 
yYXOJHTb 3HAUHTeJIbHaA UacTb 
aKONMBIIMXcA WOHOB. B_ pe- 
3YIbTaTe CHOBa OOpa3yeTca 
BUPTYAJIbHbIii KaTO HM Mpotecc 
mopTopsetca. . Heo6xoyumpim 
1 ee WIA cyllecTBOBaHHA 
MOMOOHKIX KOJIeCOAaHHH ABJIACTCH 
JOcTaTOUHO OObIUOH TOK fy B 


myyke: i > tyxp (dixp — MHHH- ; 
MaJIbHbIii TOK, pH KOTOpOM 06- Puc. 1, Cxema ycranosky. 1 — BOJIbpaMoBbit, Ka- 
Tom; 2—1-a ceTka; 3— MONHOeHOBLIN aHon; 4— 


pasyeTCA BUPTYaJIbHBIM KaTOA).. ceryareni s0Hn; 5—ToKoBEI 30Hn; 6 —2-a ceTKa; 
Oyuako KosleOaHun MOryT 7—xosneKTop 43 Mequ; Ry=9 KoM, Re=1 Mom, 
BOSHHKATb B 3JIEKTPOHHBIX WyY- Rs=7 om, C;= 1000 nb, Cz= 100 ph (o6nacts 
Kax WM Ip pez bach 3a CUeT TO- lyuka 3alliTpHxoBaHa) 
ro, YTO HapsAyy c NepBH4HbIM af 
MYYKOM 3JIEKTPOHOB OObINHO MMe€eTCA NOTOK BTOPHUHbIX JJICKTPOHOB, HAYIHX 
C aHoja (KOuIeKTOpa) WM 3allOJIHAIOUMMX TY %*e OOacTb. Cpequaa sHeprud 
9THX 3JICKTPOHOB CJIaOO 3aBHCHT OT 3HeEPrHH MepBHYHBIX HM paBHa 10—30 
9B (7). OGo3Hauad TOK BTOPHUHbIX SJIEKTPOHOB Yepe3 fy, HMCCM YCJIOBHe BO3- 
HMKHOBCHHA peJIaKCaWMOHHBIX KOJIeOaHHH B MOTOK€ BTOPHYHBIX ig > ioxp- 
CuvtTaa (A OWeHKH) BTOPHYHbIe 9IEKTPOHbI MOHOSHEpreTHuecKHMH Hi BbIpa- 
Man ig U loxp Yepes ty UH tixp, MOyYaeM TO *%e yCJIOBMe B Buse 


(1) 


re 6— KoadpulveHt BTopHaHoH g9mMuccuH; V,—cpequHAd 9HeEpruAa BTOpH4- 
HbIX, V,; —9HepruA NepBUYAbIX SJeKTPOHOB. Bemmunna 6 Jaa OosubWHHCTBa 
MeTa0B 6u3Ka K 1 (mpu 100 B <V,< 5. xs) (?). 

Orcioya BUHO, 4TO Jake B Cyyae OUeHb HeOOJIbLINX TOKOB B 9JICKTPOH- 
HOM IIlyuKe MOryT BO3HHKaTb pewakcallMOHHble KOJIeOaHHuA. OHM uMeIOT PAL 
oco6eHHOCTeli 10 CpaBHeHHIO C pewaKCalMOHHBIMH KOJleOaHHAMH B Ilyuke 
M€PpBHUHbIX IJJICKTPOHOB MPH OOJIbIUUX fy: 

1. Ilyyok BTOpHUHbIX SJIeKTPOHOB HEMOHOSHEpreTHyeH, OSTOMY YCJIOBMA 
BOSHUKHOBCHHS KOJIeOaHHii H B HeKOTOPOH cCTeNcCHH XapakTep KoOJeOanuit 
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fs F 1 V2\*/2 
ty > linp > 7) , 


OTMMUAIOTCA OT KONIeGaHHi B TWyuKe NePBHUHbIX SJICKTPOHOB H CYLeCTBeHH( 
3aBHCAT OT CHe€KTPa BTOPHUHbIX JJIEKTPOHOB. q 

2. Ilepuoy Koe6annit onpeyeaetca CKOpocTbio HOHUSAaI\HM OCTATOYHOr 
ra3a TMepBHUHbIMH 3JIeKTPOHaMH, TaK KaK BTOPMYHbIe 3a CueT MaJIOM 9HEprUu 
HOHH3YI0T Cabo. 

3. CkKayoK NOTeHIHaa B Tyyke UpH HCYeSHOBeEHHH BUPTyaJIbHOrO KaTOfé 
Vex, TaK XK KaK MW CKOPOCTH pagieTatOUlMXCA MpH 9TOM HOHOB, MoryT ObIT 
3HAUHTeJIbHBIMH, CCIM BPCMA CKauKa 3HAUHTeCJIbHO MeHbINe BPeMeHH, passetTa 


Puc. 2. Ocunanorpammpl: {—c ceTuatoro 30H_a (V = 

= 160 ms); //—c ToKoBoro 30Ha MaKCHMaJIbHbI TOK ++ 

+7 pa, (och y mepepepHyta), V,=—1 KB; i; =90 ma, 
= 2-10-° mM, QauTembHOcTb 250 pcek. 


STO CBA3AHO C TeM, UTO CpeMHAA CKOPOCTb 93JIEKTPOHOB Mocsle CKauKa BO3+ 
pacTaeT HW HX OObeMHBIH 3apxA 3HAYHTeJIbHO YMeHbIlaeTCA, B TO BPeMA Kak 
OObeMHBIM 3apA HOHOB OCTaeTCA HeH3MeHHbIM (°). [loreniMas, co3qaBaemblii 
OObEMHBIM 3apAJLOM HOHOB, OOPas0BaBLUIHXCA MPH KOMMeHCAaLLMH TOKa BTOPH4- 
HbIX 9JICEKTPOHOB, PaBHOTO foxp, OyA2T NopawKa V2; AIA TOKAa BTOPHUHBIX 
QJIEKTPOHOB 6/4, OH B Oi; /igxp Pas OoubUe, OTKyAa 


611" Oe Vi\'2 
Vege Viet =v (Z) E (2) 


2Kp Jixp We 


OKCIEPHMEHTAIbHO H3y4aJICA ZICKTPOHHbIM MyYOK B IMIMHApMuecKOM cH- 
creme (cm. pue. 1). Ha kaToq moqaBasucb MpAMOYFOJIbHbIe UMMYIbCbI HaNpsxKe- 
Hua Va c Ppontom ~107? cek., AmuTembHOcTHIO > 107% cek. H BpeMeHeM MOBTO- 
penua 1,5 cex. Ilapannenbuo my4ky OblWuIO MpHO%*KeHO MarHUTHOe Moe, H3Me- 
HaBiweeca OT 200 Zo 2000 spcr. (o6bINHO H3MepeHHA Bech Npu H = 600 gpct.). 
TloreHuvan B WeHTpe Ny4ukKa KOHTPOMMpOBaJICA MO H3MeHeEHHIO Halps%KeHHOCTH 
QN€KTPHYECKOFO NOMA y CTEHKH AHOfla C NOMOUIbIO 30HJla, H3MepsAIOlero Hanps- 
*KEHHOCTh Nowa (*). Uro6b! orseuTb HOHHIe TOKH, HALYUHe Ha 30H M HCKaxKato- 
uve erO MOKa3aHHA, 30H] Obl BLINOMHeEH B BAe ABYXCNOMHOM BomECpamMoBor 
cerku (2d = 0,01 mm, war 1,5 mM), kKoTopad 3axBaTbIBana ~3% UoHoB. 
Boxpyr ceTuatoro 30nJla HaxOQWICA KOMbUeBOH TOKOBbI 30H], perucTpupoBaB- 
WMA MOHHBIM TOK Ha CT€HKM. OTOT 30H] 9KPAHUPOBAJICA CeTYATbIM 30HJOM 01 
SMEKTPHYECKUX MOMeH, KOTOPbIe ocMadAHCb B 50 pas. 

Tunmunple OciMsOrpaMMbl, CHATHIE OJHOBPeMeHHO C OOOMX 30HOB (iogp<ee 
<Kis<lixp), WpMBeseHbI Ha puc. 2. [lorena B WeuTpe nyuKa HelocpeCTBeH: 
HO MOCNe BKJIOUCHHA BLICOKOPO HallpAXKeHHA OlPeeAHeTCA OObEMHBIM 3apAJON 
N€PBHYHBIX 3/IeEKTPOHOB H yObiBaeT MO Mepe ero KOMMeHCalHuM uoHamnu. JIpr 
NOTeHUMae Wy4Ka, OIM3KOM K HYJIIO, KOMMe€HCallWA HECKOJIbKO 3aMeiaeTca 
mocie yero BUeH ObICTpbI CKayOK NOTeHIMalla BBepX HM HeCKOMbKO Gomes 
Me/WICHHbIM Cla. OTH CKa4YKHM NOBTOPAIOTCA Jasee c NepHofoM, OOpaTHo mpomop 
UMOHAJIbHBIM aBJIeHHIO B CHCTeMe (Ip, Vg = 1 KB; p or 1,4-10-8 no 5-10-5 mp 
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eT.; those [cek.] = 120-10-17/p mm. pr. cr.). B orimune or ‘IpHBeqeHHBIX 
jue OWeHOK (2) CKaYKH HEBEIMKH. STO CBA3aHO, BO3MOXKHO, C TEM, YTO B JaH- 
{ CHCTeMe BPeMA yXOjla HOHOB Ha CTCHKH COM3MepHMO CO BPe€MeHeM CKauKa 
renitMaia. Ha TOKOBbIi 30H, B MOMeHTbI CKaUKOB MOTeHIMMasla UeT HOHHbILi 
} Ilpu mepecuere ero Ha BCIO CHCTeMY OKa3bIBaeTCH, UTO B 3TO BPeMA 3HAUH- 
fan 4YaCTb HOHOB yXOuT u3 NyukKa. B Te xe CaMbIe MOMEHTbI BPCMEHH OCILMI- 


| paMMa TOKa Ha KOJIWJICKTOP MOKa3bIBae€T YMeCHbIIeCHHE JJIEKTPOHHOFO TOKa, 
| 


| Puc, 3, To xe, uTo Ha pwc. 2/, mpu V,,, = — 180 B; 
AautTembHOcTh 200 pcex, V,,,, =160 mB 
OCWMIOrpaMMa TOKa Ha I-10 ceTKy BO3pacTaHHe ToKa. OToT addeKT OObAC- 
‘TCA TEM, UTO UACTb BTOPHUHbIX BJICKTPOHOB He BOSBPalllaeTcaA Ha KOJMEKTOP, 
Tepserca Ha ceTKax. I]pH u3MeHeEHHH MHHMMaIbHOrO MOTeHIMaa MWyyKa H3- 
JHAeCTCA TOK BTOPHUHBIX 9JIEKTPOHOB, 
OMeTAIOMLUX Uepes 1-10 ceTKy, a CueMO- 
T@JIbHO H TOKH, Wyle Ha ITY CeTKY 
Ha KOJIJICKTOpP. 

na Oomee NOHOM MpOBepKH Mexa- 
13Ma HaOslOaBWIuxcaA KONeOaHHH Obl 
CTABJICH PAN MONOMHUTEIbHbIX SKCHe- 
{MCHTOB: 

1. Ha kKoulekTop nofaBasica NocTo- 
iHbIM NOTeHIMaI Von. Tak Kak KOJVJIeK- 
Pp 2KPaHUpOBaH CETKOH, TO ITO BIIHAJIO 
illIb Ha CKOPOCTH BTOPHUHBIX IJICKTPO- 
IB BHYTPpH aHOa. C MOMOLLbIO CeT- 


H 


ro 


a 


+90 = -30-60 -120 -160 -240 -3008 


=< / 


TOTO 30H]la u3syuaJiCA NMOTeCHWMaJ kon 
MKa. Puc. 4. 3apucumocts W, ot V4... Vi = 
IIpu orpaiaresbHbIx morTentuanax brn aieeacouts 


4 KOJIeKTOpe BHU KkoueOaHHH He- 
‘ONbKO HW3MeHAeTCA (CM. pue. 3)*. Beanunna W,, mponopmHonampuaa 
oTEHIHaly B WeHTpe My4ka, Nepey NepBbIM CKaYKOM MOTeHIWMaa MeHsAeTCA 
MHeHHO C PpocTOM Vxon (CM. pc. 4) B COOTBeETCTBHH C pOcTOM 3Hepruu 
‘OPHUHBIX 9JIEKTPOHOB BHYTPH aHosla. 

I]pu mouoxKUTeJIbHBIX NOTeHWHaax Ha KoJeKToOpe (Vxon, > 30 B) ammuin- 
ja KoeOaHui 3aMeTHO yYObIBaeT HW He 3aBHCHT OT Vyog, ITO CBA3AHO C 
IMUM BTOPHUHBIX 3JJIEKTPOHOB, HAYUIMX c ceToK. B 3TOM pexkHMe TOKH 
‘OPHYHBIX QJICKTPOHOB MaJIbl, HM MOTOMY MaJIbl 9H€PrHH MOHOB, BbIJeTAIOULHX 
3 myyuKka (cm. (?)). YBewHunsBad MarHuTHoe Mose fo 2000 apcr., yaanocb 
IHOCTbIO HpeKPaTHTb KOeOaHHA 3a C4eT TOO, YTO HOHI yepxXHBaIUCb 
WIeM B TyuKe. 


* 3a cueT BO3pacTaHHA HOHHEIX TOKOB B 9TOM pe2xKHMe Ha OCUMJJOrpaMMe 3aMeTeH NOb- 
cpezHei smHMeH, Tak KaK 30H], HHTerpupyeT TOK. 
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2. HaOmonatouyweca KONeOaHHA HM, B YaCTHOCTH, BeJMIMHA W, cat) 
3aBUCAT OT OCTAJIbHBIX TapaMeTPOB CHCTeMbl (H3MepeHHA MpOBOMMNCh Tf) 
Vion <0). TIpu usmenenuu mMarxutHoro noua ot 200 Jo 2000 sper., Va «| 
1 n0 3 KB M JaBmeHuA B HecKoMbKO pa3 BesmunHa W, u3MeHAsacb He Oom\) 
yem Ha 10% HM XapakTep KOIeOaHHH He MeHAJICA. 

3. Kone6aHua wcuesasId pW YyMeHbUICHHA TOKa Me€PpBHUHbIX 3J/IeEKTPOH( 
(4 COOTBETCTBEHHO BTOPHUHbIX) JO BeJIMYMHI, OMpeqeAeMOn ycJOBHeM (1) 
IIpu stom Ve%Veor +10 B. Dat Vieon =—90 B 970 HaOmowasocb Mf! 
i, ~3 ma; pacuer maer i; ~4 Ma (y4nTbIBad, 4TO tixp = 150 ma nf 
V.=1 xs, u mpeqnonaras, uro 6 = 1). 

B HeKOTOPBIX Cy4anx PesaKCalMOHHbIe KoeOaHHA BO3OyxAaloT KoeO) 
HUA Cc Gomee BLICOKOM uacTOTOH (cM. puc. 3), OMHAKO M€XaHH3M 9THX KovleOaHt | 
MOApoOHO He uByyauCs. 

B paye SKcnepuMeHTaIbHbIX paOoT, re UsyYaIHCb NOMOOHbIe NYYKH, H 
OultO Lach PasJIMUHbe BUbI KoMeOaHu. (*~*®). BosmoxHO, YTO HEKOTOPBIE }} 
HHX OObDACHAIOTCA PACCMOTPCHHBIM BbILIe Me€XaHH3MOM. 


VWucrutyt cbusnku Tlocrynuo0 
Cu6upcekoro oTqeieHuA 23 TIT 1958 
Axkajlemuu Hayk CCCP 
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PHSHKA 


P. WH. TAPBEP uw E. WH. CTEMMHA 
®UFYPbI TPABJIEHHWA YNPYFAX ABOHMHUKOB KAJIbBILHTA 


(II pedcmaeaeno axademuxkom H. B. O6peumoeoim 15 IV 1959). 


[paHulpl Mex]y TBOMHHKOBaHHOM H MaTePHHCKOH YacTbiO KpHcTama u3sy- 
yaiucb B page pador (1-8), B uacruoctu, TI. B. Patic (") BbIACHH, YTO mpurpa- 
HMUHaA OOsaCTb CHJIbHee TPaBHTCA COAHOM KUCJOTOH, HexKeIM Apyrue yuact- 
KM MOBeEPXHOCTH KpHCcTada. Oco6ble CBOHCTBa IpHrpaHHuHbIx OOacTel MOKHO 
OObACHHTb HapylWeCHHAMU MpaBHIbHOCTH CTPOeHUA KPHCTasMMYeCKON pellerKH, 
BOSHHKAIOWMMH MPH MexaHWyeCKOM JBOMHUKOBaHHH. IIpencTaBmamocb MHTEe- 
PeCHbIM HCceqOBaTb (UTYPb!I TpaBJICHHA KPUCTaa IpH COpas0BaHHH yupy- 
THX JBOMHMKOB, KOTOPbl€ OTJIMYAaIOTCA OT JBOL- 
HUKOBBIX MPOCIOeK KJIMHOOOPAasHOCTbIO (POpMEI. : 2 6 
‘Kpome toro, Ha cTaquuM yipyroro JBOMHMKOBa- \ 
HMA B MaT€PHHCKOM KPpHCTasie elle He Hapy- 
WMaeTcA NepBOHayaNbHOe paclonowKeHHe KPH- 
eTammorpaduyeckux mlocKocTel, uTO NPMBOMUT 
K OOJIbIUMM UCKaxKeHHAM BOH3U yUpyroro ABoH- 
“HUKA. 
Yupyrve JBOMHHKH OMHCaHbI paHee OJHUM 
‘M3 aBTOPOB HacTosiero cooémenua (*). Yupyruit 
JBOMHUK OOBIMHOH CPOPMbI WeMKOM pacnomoxKeH 
BHYTPH OOpa3ia HM He CO3faeT Ha MOBepXHOCTH 
|HMKaKHX OcOGeHHOCTeH, KOTOpHIe NposBiAuch PHC. 1. Cxema pacnonomena Ha- 
we rpyKarollei IpH3MbI HW Harpy2Karo- 
Obl TpaBsIeHHeM. HavOonbumit MHTepec MPeX- ero Kanna mp WBoAWMKORAHEN. 
CTaBJIAeT BLIXOA yUpyroro AJBOMHHKa Ha muoc- 1, 4—caeq maocKoctu cxBura; 
Kocrb caBura. Jlna Toro uTO6bI MOXKHO 6plo0 no- 2,5— yupyrui ABotinuK; 3 — na- 
| Jly4aTb Ha NOBePXHOCTH KpHCTasva, Mapanmenb- TPY*aloulad upusma; 6 — Harpy- 
a : a yKaloluh KMH. []nockocTb uepTe- 
wo aecKocrH Hcieura,; cneny ya PyrOro BON) OL S4, Coumemena "et TaOcKoC EL 
‘HuKa, HarpyKalollad Npv3mMa 3 Oblia 3aMeHeHa  yBolinuKopanus. Tlopepxuocts 4 
‘KIHHOM 6, Kak TOKa3aHO Ha puc. 1. JTlepeq mepecexaerca ympyrum poit- 
OMbITOM MOBepXHOCTb 4 TIaTeMbHO NMOMMpOBa- Peon 
nach. Ilocne o6pa30BaHua ympyroro WBOHHHKa 5 Ha MOBepxXHOcTb 4 HaHOcHacb 
‘Kann BOJHOFO PacTBOPa COJIAHOM KHCJIOTbI, KOTOPaA CMbIBaacb uepe3 1—2 
cek. B pe3yulbTaTe Ha NOBePXHOCTH MoOyuaHCb Ce bl TPaBseHuA, UMeIOUIMe 
(opMy KaHaBOK BJOJb JIMHHM NepeceyeHuA yipyrux JBOHHHKOB C MOBepx- 
HOCTbIO KPHCTaJJa. 
Ha puc. 2 npuBeyenbl (Purypbl TpaBJIEHHA YUpyrux ABOMHHKOB. CTpeKaMy 
] OTMe4UeHO NOOMKeHHE THeX KaHaBOK, OOPa30BaBLUIUXCA Ha MOBEPXHOCTH CBH- 
ra B MecTax TepeceyeHHaA C TPeMA YIPYrHMH ABOHHUKAMH Pa3JIHUHOM JVIMHBI. 
KanaBKu PacllMpsAIOTCA MO Mepe YMeHbIICHHA TOJLIMHbI JBOMHHUKa BOM3H ero 
octpua. J[Be KaHaBKH OKaHUMBAIOTCA CleaMM Oolee HHTCHCMBHOTO TPaBJeHHA 
B BHJle TEMHBIX LUTPHXOB, OTMCYCHHHIX CTpeKaMH 2. TOHKasA WTPUXOBKa Mpo- 
ABIAeCTCA B Mpollecce TpaBJeHHA ePOPMMPOBaHHbIX KPHCTaJJIOB; BO3MOXKHO, 
UTO STO CBOeCOOpPasHble JIMHHU JecsbopMallHH, KOTOPhIe JO CHX NOP B KaJIbIMTe 
He Obl OOHApyXKeHbI, TAK KaK lO TpaBJICHHA OHM HesaMeTHHI. 
Vismenaa paccTroaHve OT TOUKH COMNPHKOCHOBeHMA KJIMHa C KPHCTAaJVJIOM 
(cm. puc. 1) Jo MOMMpOBaHHOH MOBepXHOCTH M MeHAA BeIMUMHY YCHJIMA, MOXKHO 
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NOOHTECA Pa3sIMYHOrO CeyeHHA yUpyroro ABOHHHKa NOMMPOBaHHOM MOBepXHO- 
CTbIO H, COOTBETCTBCHHO, Pa3JIHUHOM JVIMHbI Clea TpaBJIeHHA Np 3aaHHoU 
qwiuHe yipyroro BolHuKa. Korjla TOUKa COMPHKOCHOBeHHA PaciOJlO*KeHa He- 
CKOJIbKO HM2Ke NOMMpOBaHHO NoBepxHocTH 4 (puc. 1), BepmiMHa ABOMHUKa Ha- 
XOJMTCA BHYTPH Kpuctama. B sToM clyyae KaHaBKa Ha *urype TPaBJeHUs | 
pe3Ko OOppiBaerca y Kpas clea. Ec TOUKa CONPHKOCHOBEHHA JlexKUT Ha peOpe 
oOpasita, BepliwHa JBOHHHKa OKa3bIBaeTCA Ha | 
HIOJMMPOBaHHOH MOBepXHOCTH, HW KaHaBKa TpaBuJle-| 
HMA OKaHUMBaeTCA XapakTepHow (burypKow —| 
TeCMHbIM [lapaJJIeOrPaMMOM, CTOPOHbI KOTOpOrO 
MapaJJeIbHbl MOCKOCTAM cMalHocTH (pHc. 3).) 
MoxkHo ObluIo0 YOeHTbCAH, UTO STO He TPellHHa, TaK 
Kak IPH JlauIbHeHWIeM Harpy2xXeHHH JBOMHHK pacret | 
B TOM Ke MIOCKOCTH (Ha TpellMHaX JBOHHMK | 
OObIUHO TOPMO3HTCA). 

Ha puc. 3 npuBeqeHo OOpasz0BaHne «napaelo- 
rpamMa» Ha *burype TpaBJIeHHA BOM3H BePUIMHB! | 
yupyroro jBohHuKa. «[lapanmenorpaMM», ABJIAIO- | 
ILMHCA OCHOBaHHeM KPpbIlWeBuAHOorO yruyOuleHHaA, 
oTMeyeH cTpemkou /; crpemkamu 2 OTMeyeHBI Cu- 
rypbl TpaBJIeHHA Apyroro mpoucxox*KTeHHuA. 

IlapammenorpamMM Ha pic. 3 aABMAeTCA OCHOBA- 
HHeM KDPbILWeBHAHOH TMomocTH, OOpa3yrolleicaA B- 
mpowecce TpaBJIeHHA Yy oOcTporo Kpaa ynpyroro. 
yBounHuKa. IlosBneHve eHHCTBEHHOH NoOOCTH 
cleqyeT MpumucaTb ocoOoro posa ucKaxKeHHAM 
Ha rpaHuue yupyroro JBOMHHKa HU MaTepHHcKOrO 
KpHCcTaia B OOacTH, rye TOMMLMHA JBOMHHKA 
IIpHOJIM2KaeTCA K aTOMHBIM pa3MepaM. 

Ha cxeme puc. 4 nokasaHO pacmojoxeHne cule- 
OB MwIOCKOCTeH CnaHHOCTH Ha MmocKocTu cyBura 


Puc. 4. Cxema pacnosomeHHa 


muockocTeH clawHocTu lmpu 
yupyroM JBoluuKosanuu. O, 
O’—cnel MWIOCKOCTH MBOMHH- 
KoBpaHua; C— D, A— B— 
cneqbl WlOcKocTeH cialtHOcTH 
B  JBOMHUKOBAHHOM OOsacTH; 
2@—yrom MoBopota MocKocTH 
cnalHocTH TIpH BOMHMKOBAa- 
Huu. A, B, C,D — TouKH TOU- 


HOFO CONMPSXKeHHA MOCKOCTeH 
cmalinocTH JBOHHHKOBaHHOH 
o6macTH C OTBeTCTBYIOLHMU 
MNOCKOCTAMH MaTepHHCKOrO 
KpucTamia B Cilyyae OTCyTCT- 


BOJIM3H OCTpHA yupyroro 7BOoHMHUKa. Ha cxeme O — 
BeplIHHa KJIMHa, 4 — JByrpaHHbI yrol MmMexy 
MOBePpXHOCTAMM yIIpyroro jBokHUKa, p — yroul 
MexkKy Cileqom muocKoctn (001) u Hopmambro K 


BUA HCKaxKeHHi IJIOCKOCTH JIBOHHHKOBAHHA. 


OOpasopaHve yupyroro ABOMHHKa MOXKHO OMHMCaTb KaK MOBOPOT BHYTPH 
JIBOMHUKOBaHHOH OOaCTH yuacTKOB KpHCTasorpaduyeckux mMlocKOcTeH Ha 
OMpeeleHHbIM YrOu; B JaHHOM Ciyyae STOT yrom paBeH 29. B 3aBucuMmocTH OT 
TOMIMMHbI KIHHa WH yria & Ha PpaHullax JBOMHUKOBaHHOM OOaCTH B pesysIbTaTe 
MOBOPOTa MOMyUaeTCA PasMHYHOe CMeLICHHe CMeXKHbIX YYaCTKOB KAKO MI0- 
cxocTu. Ec 9TO cMelleHHe COCTaBIAeT Wes0e UHCO MapaMeTpoB, TO UCcKaxKe- 
HUA Ha rpaHulle MOryT OKasaTbCA HAMMeCHbIUMMH, B MPOTHBHOM CyLy4ae JOJKHBI 
oOpasoBaTbcs eeKTH THA TUCIOKaWMH. CoracHo cxeme puc. 4 cmemleHve Ha 
Wemoe YNCIO NapaMerpoB Nojyuaerch Ha paccrosHuax kNa or BepuiMHb! KIH- 
Ha, re a — NapameTp pewerku Bomb OO , k — yenoe uncao, 


N=s(I+etg¢. ctg9). 


lia Kanpyuta 4107*, 2 o = 38°, cnemoparenbHo N = 7,2-10?. 

Hi3 cxembl puc. 4 erko BUseTb, YTO HaNOOMbUIMe OTHOCHTeNbHbIe ypyrHe 
JePopMalluu OKA M30BaHbI B OOMACTAX C MaJIbIMM 3HaueHHAMH Rk, T. e. BOM3u 
OCTPUA, TAK Kak HaHOOMPUIN PaspbIB IPH Kaxkyom k ocruraer MOMOBUHBI Napa- 
MeTpa, a TOJIMMHA JBOHHUKa yBeJIMYMBaeTCA 10 Mepe yBeanyeHua k. Han6onp- 
MMe MCKaxKeHUA NOKHbI HAXOMMTbCA B OO/IACTH MexKly reoMeTpHyecKoll Bep- 
IUMHOM yupyroro ABouHuKa O uM KpaeM cepoH nHTepdhepentun Ha TBOliHMKe, rye 
TOMMUHA ero elle WOcTaTouHa AA OOpasoBaHuA ABOMHUKOBO crpyKTypEt (?). 
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Puc. 2. Wuryppr Puc. 3. O6pa30Banne «napaa- 

TpaBMeHHA yUpyrux selorpaMMa» Ha (burype TpaB- 

qBolnAKOB. 70X JIGHHA BOH3H BepWHHbI yi- 
pyroro jBonHuKa. 320 
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paMble HaOwOMeHHA MOKa3aNu, YTO KPbIIMeBUAHOe yryOuleHNe pacnouaraerca 
a Kpato oOlacTH cepoli uHTepdbepenuuH. 

Bnomb rpaHuUbl KMHOBMAHOO ABOMHUKAa Ha paccrosuuax Na nepnoyuue- 
KH PaciOJO*KeHb OMpeeleHHble HcKaxkeHuA. CuuTan rpaHuitbl TBOMHUKAa Ha- 
‘KNOHCHHBIMH MO yroM & [pyr K [pyry, Nowyuaem paccTosHue mMexyy jecbeK- 
aMH paBHbiM 0,6 uw. 

_ IIpu cra6om Tpapienun BOL ABOMHUKAa MOABAAeTCH PA MOMepeyHIX MsA- 
TeH TpaBJIeEHHA, PaCCTOAHHe Mex*KAy KOTOPLIMH MPHONH3HTeMbHO PpaBHO O*KUae- 
MOMY PaCCTOAHHIO MexK]ly MaAKCHMA@JIbHBIMM Pa3sPbIBaAMU MIOCKOCTeH Ha rpaHuile 
BolnuKa, T. e. 0,5—0,8 wp. 

| Ilpv nopropHom TpaBieHHn crea WBohHMKa Ha pasrpy2KeHHOM KpUctase 
MIPOMCXOMMT MOCTeMeHHOe BLIPABHHBaHHe pesbeda. Ilocne 2—3-KpaTuoro TpaB- 
VICHHA Kpad KaHaBKH CrasKuBaloTCA VM CAMBAaIOTCA CCPUrypaMH TpaBJeHUA OCTaIb- 
HOU MOBEPXHOCTH KpucTaiia. OuepuqHO, Mocie HcuesHOBeHHA yupyroro JBOi- 
fHMKa HcuezgaeT H NPMYHHA, BbISbIBAIOWaA YCHJIEHHOe TpaBseHHe ero clea Ha 
mopepXxHoctu. Ha nopepxXHocTH MHOroKpaTHO yMpyro JBOMHUKOBaHHOrO B OJ- 
HOM H TOM 2Ke MeCTe KPHCTaJia TpaBsleHve MOce CHATHA Harpy3KH He OOHapy- 
YKUBaeTCA HHKAKMX OCOOeHHOCTeH Ha (burypax TpaBJeHHA, UTO CBUeTEbCTBYET 
JO MOMHOM HC4Ue3HOBeCHHH JedeKTOB pu pasrpy3Ke. 

Ha mporpaBseHHOl MOBepXHOCTH KPHCTasIa MOXKHO ObIIO 3aMeTHTb MIpOso- 
\TOBaTble liATHA, MapaJVJIeIbHbIe MIOCKOCTH JBOHHUKOBaHHA, MOXO*KUe Ha CELI 
\PpaHul, JBOMHUKOB, OnMcaHHble I’. b. Paticom ('). B natem cryyae OHM BO3HHKa- 
JIM TakxKe HM Ha MaTepHHCKOH uacTH KpucTassa. Kpome Toro, Ha MOBepXHOCTH 
KPHCTala MOABIAIOTCA PALbI NapasiebHbIX OOPO38A, COCTABAIOMLMX yrou 
TIpHv61H3uTebHO 60° c HanpaBmeHvem JBOiHUKOBaHHS. JlanbHehmee uccsesO- 
‘BaHWe STHX MOMOC MpPOBOAUTCA B HacTONIlee BPeMaA. 

_ OmucaHHble 37ecb OMbITbI MOKasblBaloT, YTO XapaKTepHasd (urypa TpaBse- 
‘HMA B BHJe KaHaBKM BLOb YUpyroro JBOMHMKa BOSHHKaeT TOJIbKO B TOM CJLy- 
yae, KOra JBOMHHK BbIXOLUT Ha NOBepxHocTb. Tor dakT, 4TO Mocme CHATHA 
‘Harpy3KH HW McuesHOBeHHA yupyroro ABOMHNKa noqobHad curypa TpaBleHuA 
He MOABJIAeCTCA, MOKA3bIBaeT, YTO Me*eKThI PellleTKU, BOSHUKAaIOlve Mp yupy- 
TOM JBOHHHKOBaHHH, 3aJIeUMBaloTCA JocTaTouHo GpicTpo. Hanpsaxenua Ha rpa- 
‘HMLe JBOMHNKAa 3aTyXalOT Ha OYCHb MaJIbIX PaCCTOAHHAX, MOSTOMY yIpyrHl 
JBOMHUK, PaCNOMO*KeHHbIM OH3KO OT NOBEPXHOCTH, HO He MepeceKaloului ee, 
IIpH TpaBsieHHu He OOHAPy2KuBaeTcaA. 

IIpu TpaBjeHuh B Oomee KOHICHTPUPOBaHHOM COJIAHOH KHCIOTe MOXKHO 3a- 
MeTUTb, UTO KaHaBKa TPaBJIeHHA paciIMpAeTCA K BePlIMHe KHHA (cM. pH. 2). 
3TO xOpomio cormacyerca c MpenomoxwKeHHeM, UTO OTHOCHTeMbHAA WepopmMalus 
M HallpAxKeHHA TO Mepe NpHOMMKeHHA K OCTPHIO JBOMHHKAa BOSPaCTAaIOT BCJe]- 
CTBH€ YMe€HbINeHHA ero TOIIIHHBI. 

K TOO6HbIM BbIBOJaM JeErKO TaK2Ke MPHUTH, CCH MPeAMOMORKUTb, YTO KJIU- 
HOOOpa3HOCTb yupyroro MBOMHHKa OObACHAeCTCA HaJIMYHeEM He3aBePIIeCHHbIX 
JIBOMHUKOBHIX TpOCNIOeK, OKAHYMBAIOIMLNXCA «{BOHHUKYIOUNMMHM JHCOKAallLHAMH». 
B 2TomM cayyuae MO 06€ CTOPOHbI yIpyroro ABOHHHKAa JOJIKHbI BOSHUKATb AUCJO- 
KallHH OJHOrO HW TOTO Ke 3HaKa, MOSTOMY KOHUEHTPalNA HalpAKeHHH MOKA 
BO3pacTaTb 10 Mepe MX COJIMKCHHA B TOHKOM YacTH KJIMHA. 


@u3uKO-TeXHHYeCKMH WHCTUTYT Tlocty nso 
Axkajemuu Hayk YCCP 13 IV 1959 


LMTMUPOBAHHAA JIMNTEPATYPA 
1T, B. Paiitc, JAH, 117, Ne 3, 419 (1957). *% FT. B. Paitc, Kpucrannorpagus, 


3, B. 3, 325 (1958). °J. Gilman, J. of Met., 8, II, Ne 8, 998 (1956). *P. HW. Tap- 
pep, KOTO, 17, 1, 47 (1947). 
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Jlorazagmn Akagemun nayr CCCP 
1959. Tom 128, Ne 3 


PH3SHKA | 


ll. C. MAKA3AH 


AWPPAKUNA IJIEKTPOMATHUTHbIX BOJIH HA OTKPbITOM 
KOHLE CHUPAJIBHOrFO BOJIHOBOJIA 


(ITpedcmaeaeno akademuxom M. A. Jleonmoeuuem 27 V 1959) 


C nomowtb1o (PYHKIHOHaIbHbIX YpaBHeHHH Obl MOyYeHbI pelleHHA pAya 
QUPpakWHOHHbIX 3aay JIA MoWyOeCKOHEUHbIX BOJHOBOOB (1). OTHM MeTOIOM | 
MPH HEKOTOPHIX NpeANOMOReHHAX MOMKHO PeWIMTb 3aauy O CNUPabHOM BOJI- 
HOBO], MpeAcTaBJIAIOULyIO MHTepec JIA AHTeCHHOM TeEXHHKH; Nosyuaemble MpH 
3TOM (OPMYJIbI MOSBOJIAIOT MPOM3BeCTH pacueT HanOoslee HHTEPECHbIX (PU3UYECKUX 
BeJIMUHH. BuiBpowy 3STHX POPpMys HM NOCBAWLeHa JaHHaA CTaTbs. 

Ilycrb cnupabHbIi BOMHOBOL O6pasoBaH JeHTOM, HAMOTaHHOM MO BUHTOBOM 
JIMHMM Ha WHIMHApe pagquycaa. JlenTy cunTaeM uyeanbHO MpoBosAleh HU OecKo- 
He4YHO TOHKOH. Ocb WHIHHApa COBMaaeT C NOMOXKATeIbHOM OCbIO Z, HM KOHEIL 
JI€HTbI pacnolomeH mph z = VO. Wpeqnonaraa aeHTyY Y3KOH, MbI MOXKeM MpeHe- 
Opeub monepeyHoH cocTaBAAioWlelH ToKa Ha meHTe (fj; = 0), a NpOLoOMbHy1O Co- 
CTABJIAIOWLY!IO TpeAcTaBMM B BHe 


ie F(¢ a =) \ eta (w) dw = ; finely em] (w) dw, (1) 
(G; n= é 


— oo 


rye J (Ww) — HensBecTHan (byHKuna; f (~)—cbyHKuua pacnpeyemenua ToKa Ha 
meHTe; d — ar BHHTOBOM JIMHHH; Im — Koapulvent pa3JlIowKCHHA (PYHKIMU 
/(~) B pa Dypbe; o— a3HMyTabHbI yrol UW, = w— 2nm/d. 

Koutyp C mpoxoivT B OCHOBHOM MO BelleCTBeHHOH OCH HM OXBaTbIBaeT 
TOUKY W = —A, COOTBeTCTBYIONLYIO BOJHOBOMY 4NCy HaGeraollel BOJIHEI. 


Jit BbIUMCJICHMA 9JIEKTPOMarHHTHOrO OA BO BCeM  IpocTpaHcTBe 
BOCIOJIb3yeMcA NoTeHuHaiamMu Tepmua 


I] ; r= S eet em? [Jim (Onl) Am (Uma) lone (Wm) dw, 
) oeasy \Jm (Om2) Hm (Omr)| _ 
ey (Z; n= — < >t eine \ em? Jim (Um?) A m (Om) Gm (Wm) apy 


m=—oo G hen (Uma) Am (UP) We 


rye C— ckOpocTb cBeta; k = o/C— BomHOBoe YuNCcIO; Jm YH Hm — byakuun 


Becceia uw Xankesa; 7 — NONAPHAA KOOPAMHATAa U Um = ehh II[pu 
MOMOMIM STHX NOTCHIMaJIOB MOXKHO MOJYYNTb cocTaBJsiouMe js, js H BbIpa- 
3HTb (byHKUnH Fm HU Gm uepes J (w). 


IIpumensia BMeCCTO CTPorero PpanvyHOrO YCJIOBUA — PpaBeHCTBAa HYJIIO 
NpoOMOJIbHOU COCTABJIAIOULEH SJIEKTPUYGeCKOrO NOJIA Ha JIEHTe — ycpeHeEHHoe 
rpaHvuHoe ycJIOBve B Bue 


\, Esl” () dp = 0, } (3) 
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4M (YHKIMOHAJIbHbIC YpaBHeHuA 


\ cL (w) J (w)dw=0 npu z>0, 
C 
| (4) 
\ eee} (w) da = 0 DU 00), 
) @ 
(oo) 2 2 at 25 
L(@w)y=k Y) | bn | a Om (Wm) + cos? dO, (om)| ; 
Sm (Wm) = TU mCl m (Oma) Hm (Onf), | (5) 


awe 


Dyn (Wm) = ee [Smt (Oma) H mgs (Oma) + Sina (Oma) Hina (Oma) 


5 —yroul moybema cnupasn (tgs =d/2ra). 
Pemenue (yHKWMOHAJIbHBIX yPpaBHeHHi (4) HaXONMM U3BeCTHbIM crOocoboM 
». (1)). Ipeacraspym cyukunto L (w) B Buse 


L (w) = (w* —h*) L* (w) L (@), (6) 


if L* (w) — pyHKuua, romomopduat u He oOpalijaiomlasca B HYJb pu 
iw>0; L (w)—dyxkuua, o6sagaioulai TemMH 2%xe CBOMCTBaMH, MPH 
nw <0, a —A—BOJHOBOe 4HCNO HaderatouleH BouHbI. Torya 


inAL* (h) 
J AO) = rere eoran T= Ga) * (7) 
je A—amnuutyfa ToKa HaGeraiouleli BOJHEI. 

_B cnupaJibHoM BOJIHOBOJe B HeKOTOpO uacTH KHHTerpasa 1/,< ka=x < 3/, 
HalpaBJIeHHH OTpHUaTebHOM OCH Z MOryT pacipocTpaHATbCA Be MpaBo- 
AHTOBbIe BOJIHbI | uw 3 C OTPHLaTeJIbHbIMM BOJIHOBbIMH YMCaMH — hy, —hg 
OjHa JICBOBHHTOBAA BOJIHa 2 C MOJIOMKUTEbHbIM BOJHOBbIM UHCJIOM A, 
M. (?)); MbI cuuTaem, 4TO hy <hy< hg. Tpu atTux ycuoBuax Cc MOMOLLbIO 
HTerpasioB Kom (cp. (*)) caenyer mpouspectu daxTopu3aiuio dPyHKUNH 


~ L (w) ms Me = 
Se ae (8) 


Ipeo6pa3yaA unTerpabt Kouim B AHTerpaJibl MO MOJIO%KMTebHOM YaCTH Be- 
[eCTBeHHOM OCH H BBIUHCJIAA MpH BeUleCTBEHHOM W MIOJIOBHHY BbINeTa B 
uKe U = W, NoWyUNM 


co 


n* (w) = Vg (@) exp[+ > | SS], (9) 


TL u2 — w2 


we WMHTerpaJl MOHWMaeTCH B CMBICJI€E TIaBHOTO SHaYeHHA. Torna HYCKOMBIe 


yuKuun L*(w) u L (w) Aaa HaGeraicmle BOIHEI 3 OKa3bIBalOTCA PaBHBIMy]® 
L* (w) = e/4y* (w) (WF he) (@ + My). (10) 


Ecuim Ha OTKDPBITHIi KOHeW HaGeraeT OHA BOJIHa, TO OT KOHIa OTpaxkalor- 
A Tpw BowHbI. Ilorenunasb! HaOeraroMMX H OTPaxKeHHbIX BOJIH HaXOMATCA U3 
OoTHOWeHHM (2) MyTeM BBIUHCJICHHS BbIUeTOB B TOUKaX W = —hs, hy, —hy 
—w=hsz, —hy, hy coornercrBenHo. Ilo HatiqenHpm I], u Ll, HnerpyaqHo BBI- 
UCJIMTb MOULHOCTb, MepeHOCHMY!O KaKJOH U3 BOJIH — kak HaGeralolleH, Tak 
OTPaxKeHHOM; B3AB OTHOWeHHe 9THX MOMLHOCTeH, NoyuuM KoaPPuuAeHTH! 
TparyKeHHa. 
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IIpu daxruyeckoM BbIUNCIeHHH 93THX KOSPPHUMeHTOB AA yIIpOuleH " 
(bopMy MpHXOMUTCA HCMOMb3OBaTb MPHIL] MpOcTpaHcTBeHHOTO Pe3OHaHy 
(?,%). CormacHo 9TOMY TIpHHIMMy OecKkOHeUHble PxAbI, CTOAULMe B bopmyu| 
(2) nu (5), MOxXHO B oMmpefeseHHOM Mama3s0He YaCTOT 3aMCHHTb OjHEF 
({pe30HaHCHbIM») uIeHOM. Tora BbIPaKeHuA MIA KOSPULHEHTOB OTParKeHE) 
IIPHHUMaIoT BUI 

u(2) 
__ (Ag + Ay)? (hg — he)? [= \ arg 7 (u) =| 
"3.8 = (ig — ha)? (ha + fa)? m wa— me J’ 


(1) 1 
(2) (1;) 
— 4hesh; (he—h 2h ear u) du) 
eee 3 a4 2 1) exp|[= \ ul Mi 

(As — h}) (Az + hx) ie 


Mees 


? 


41) 


rye wh?) — Se npuyem B dopmyve (11) moyq %(u) yxKe MOXHO MOHH) 
MaTb BbIpaxkeHve, mMosyyatoleeca u3 opmym (5) u (8) MpH yAepKaHH} 
CJIMHCTBeHHOrO YleHa C HHJe€KCOM m= 1; 
OCTaJIbHbIe WIeHbI aloT mpeHeOperxn: 
MO MaJble MOMpaBKH, 3aBHCALLHe 0} 
cTpyKtyppr (cp. (*)). Ilpu 3Hauenusa: 
u=u2) dyHKuuH argy(u)=O0, mpy 
JPyrHx 3HaYeHHAX U 9TY PYHKUMIO ompe: 
yesIneM M3 YcJIOBHA HempepprBHocTH. Ilep 
BbId HHAeKc B (11) o603Hay¥aeT NaarollyK 
BOJHY, BTOpoH oTpaxeHHyio. J[pyrue 
KOSPDPUUMEHTHI OTPaxKeHHA, He MpPHBeeH- 
Hble 3f[ecb, HaxoZatca u3 (11) coorser- 
CTBYIOUeH 3aMCHOH BOJIHOBBIX UHCeJ. | 
Ha puc. 1 wn300paxenb koadpuun- 
CHTbI OTPaxKeHHA 113, 13,3 HU 11,2 = fo 
B 3aBHMcMMOcTH oT x (6 = 15°). Kosbcdbu- 
IMeHT fo. MOJYYMJICH BeCbMa MaJIbIM, 
TaK 4TO HaGeralollad BOJIHa 2 BO3ZOyYXKLaer 
MIpaKTHYeCKH TOJIbKO OTPaxKeHHY!0 BouHy |; 
KOIPPUMHEHTH! 71,3 = 73,1 WU fo,3 = 13,9 TAKK2 BeCbMa MaJbl. Bomun 1 u 2 cy- 
IeCTBYIOT JIMIIb Mp 7y<x< x, roe xy = 0,649 npn 6 = 15°. 
IIpu x >, cymectByer TobKO BowHa 3, KospbunnenT oTpaxkeHua 
_KOTOpot MaJI. 3fecb OCcHOBHOM HWHTepec mMpescraBsaeT Nome usmyueHuA. ITO 
Movie HETpyHO HaliTH 3 MHTerpasioB (2) MeToqoM nepeBama. B pesysbTaTe 
NOJYYHM CJIeCLYIOUNLMe BHIPAKeHHA JVIA COCTABJAIONINX MOA u3syueHuaA: 


Puc. 4 


co 
i We , , i 
Ege ap eR SS) Brel? Jim (xsin 9), 


He = —gpe®® YS) Brie Jm (x sin 9) (sin 8sin § — TES *8 2), 


m=—oo 


rye 


4nxe ®* f,, AkhgL* (hg) 


82 = > ce —- 
c [3 c cos 9 + = ctg 3) | be (z cos 9 + “ctg ° | 


, (13) 


R— paccToAHve OT KOHIa CNHPabHOTO BOJHOBOLa AO TOUKH HadsOJeHUA. 
Ilome W3s1yuYeHHA MOXKHO TakKKe BbHIMHCUT pH x > x, Mpv6iMxKeHHO 10 
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jpuuuuny Ttovrenca, cuntas, 4To oTpaxkenue orcyrcTByet. IIpH stom co- 
WaBJAIOUNe TOA H3JyYYeHHA MPHHHMAaIOT MpocToH BUT 
ree i2xxA cos d oikR Ss Aes ae are («sin 9) 
©. int ee pre. ’ 
Cc m 
R eee hg + kcos 8 + —-ctgd 


: 14). 
2nxA spp co elle—mla)me J («sin 9) (sind sin 9— mcos tg 9 /x) ( 
(re e Y) FS SS 


m=—8 hg +kcos 9 + “ctgs 


OrmeTHM, UTO B MpaBblx uactax cdbopmyst (12) uw (14) He Bce WieHbI UMeIOT 
MHAKOBbI Bec. OnpefeAIOWlMM ABJIAeTCA UeH C MaJbiIM hs + kcos 9 + 


m 
+ ctg$ B sHamenatese. ostomy oKasbinaeTCA BO3MO?KHBIM BbIYHCMTS Xa- 
laAKTepHCTHKY U3sIyueHHA 


3(%, 9) =< R?(\EoP+| Hel) (15) 


_ yyeToM ofHoro rlaBHoro yeHa (m= —1) B payax (12) u (14), a byHK- 
MIO arg (u) B BbIpakennn Aa Le ¢ cos + = ctg 5) 6paTb B TaKOM Ke 


“fe, 4TO HM MpH BblucNeHHH KkosdduuveHToB oTpaxkenua (11). B 9ToM 
myuyae XapakTepHcTuka u3u1yyeHuA 
€ 3aBHCHT OT yria o HM ee 0 
(OX%KHO HOPMHPOBAaTb Ha CMHHLY B 

allpaBJICHHH MpoOouJiKeHHA CNUPAaJIb- 

oro BosHOBOoZa (X=). Pesyub- 
ATbI paCueTOB, MPOBeeCHHbIX IPH 
is NIpeANOJORKEHHAX, H300parKeHbl 
a puc. 2 (6= 15°): nyHKTupHaa 
MHA COOTBeTCTBYyeT (hopmysie (12), 
HempeppiBuble dopmyvie (14) 

_ SameTHM, TO XapakTepHCTHKH 
31YYCHHA, MOCTPOeHHbIe MO TOUHbIM 
-TIpHOMKeHHBIM BbIPAXKeHHAM, COB- 
ajlaror TeM TOUHee, 4YeM OnMmKe x 
%, WIM vem OobUIe yrou MobemMa 


- 
2 


5(B)/2(m) = 
GS 


é, — ES 
nupasu . OcHOBHOe oTIMUMe STHX 0 nA aie an ee 
bIPaxKeHHH 3aK}OUaeTCA B TOM, YTO fis Ra 

0 TOUHbIM tbopMystam (12) o6paTHoe 

31yueHHe (BAOb CIMpasIbHOrO BOJI- Prec2 


oBofla, mpu d = 0) nomyyaetca paB- 

bIM HYJI1O, a 10 NpHOWKeHHbIM coPMysiaM (14) momyuaetca HeBepHbIN pe- 

YIbTaT — NONe H3NYYeHHA B 3TOM HallpaBJIeHHH OTJIMYACTCH OT HYJA. 
VM302xKeHHbIM BbIIIIe METOJOM MO2XKHO PaccuHTaTb KOS@PUMMEHTHI OTPaxKeHuA 
ole W381 yYeHHA pH Apyrux MpocTPaHCTBeHHbIX Pe3OHAaHCaXx, a Take pe- 

IMTb 3afauy O AMupakuMu Ha CTbIKe CNMpaJibHOrO BOJIHOBOJla HW KPyrJloro BOJI- 

OBOa CO CIVJIOWIHOH CTeHKOM. ; 4 
Tlonpsyiocb cryyaem BEIpasHTb SaroyapHocts JI. A. Battnwitetiny 3a pyKo- 

YICTBO padoTon. 


Iloctynuso 
26 V 1959} 


WHMTMPOBAHHAA JIMTEPATYPA 


ijl. A. BatumtTreuu, Jiudpaxuua 9deKTPOMArHHTHEIX HM 3BYKOBbIX\ BOJIH Ha 
KPbITOM KoHWe BomHOBoga, 1953. * H. H CmMup Hos, JIAH, 108, Ne 2, 243 (1956). 
I. A. Bat uHwtTreuH, ONeKTpOMarHuTHble BOJIHEI, 1957. 
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Jlornzayn Axkayemun nayk CCCP 
1959. Tom 128, Ni 3 


J 
PH3SHKA 
A. HW. MOPO30B u JI. C. COJIOBBEB 


WHTErPAJIbI JPEA®OBbIX YPABHEHUMH 


(ITpedcmaeaeno axademuxom M. A. JIeonmoeuuem 27 V 1959) 


EcuM 3/IeKTpOMarHHTHOe Mose MeJVICHHO M€HAeTCA Kak B IIpOCTpaHcTBe, Tak 
“ BO BPeMeHH, TO JBHXKeHHE YaCTHIL B HEM OMMCbIBAeTCA MPHOJIMXKeHHbIMH, Tak 
Ha3bIBaeMbIMM [peHoBbiMH, ypaBHeHHAMH. OTH ypaBHeHHA MOMyuaOTCA MeTO- 
Jom ycpequenua (7,") mo ObICTpOMy BpPpallleHHIO 4uaCTHIbI 10 Jia PMOPOBCKOK | 
OKPYKHOCTH HM MOryT ObITh 3aMHCaHbl B BYE CeyIOulMX ypaBHeHHi IA ABH 
X2KCHUA WeHTPa NaPMOpoOBCKOH OKpyxHOCTH (Besyuero WeHTpa): 


=o. H+ SIE, WH] + ATH, (HV) H]+ SoeTH, VA), 


mo", OH 
1 
gr (ne?) = eE ae to ae sR 
272 
d pe 2 2 2 mo 
=( ii \=0, v= v1+ 01, Tt Vere ck 


Siecb Uy H VU, —TposoubHad HW NonepewHad cocTaBJIAIOUlMe CKOpOCTH 
YaCTHUbI MO OTHOWeHHIO K HallpaBJieHuio MarHuTHoro noua H. IIpu BerBoge 
(1) mpHHaTa BO BHHMaHHe Take 3aBHCHMOCTb OT BP2MeHH eHHHYHOFO 
BpexTopa H/H. Ypasuenna (1) omucpiBaioT ABWKeHHe BeLyUleroO WeHTpa BAO 
cHOBOK sHHHH H co cxkopoctbio v;H/H au ape) monepek cHOBBIX 
JimHun H. 


Jina E u H, ne sapucamux OT BpeMeHH, BTOpoe MH TpeTbe ypaBHeHua (1) 
TIpeAcTaBJIAIOTCA B (OPMe 3aKOHOR COXpaHeHHA 


mc? + eD = E = const, 


Sue CONST. (2) 


Orcioa MpOOuIbHyIO CKOPOCTb UV} MOXHO MpeACTaBHTb KaK YHKILMIO 
TIOJIOKEHHA Vy = VIi(r) 


T= ae Ee 
w= eda. (3) 


IIpu duxcupopanupix E u J, dyakuuaA vy(r) ompefesieHa Ha cooTBeT- 
CTBYIOUeH TpaeKTOPHH Beyllero WeHTpa, OLHAKO MbI Jlaslee OyeM NOHUMATE 
MOL Vy PYHKUMIO NoO*KeHuA f, POPMaJbHO onpeyeteHHyio copmyson (3). 


Tora ypaBHeHuaA fpedosoro JBYXKeHHA B MOCTOAHHBIX momax E u H moryt 
ObITb BbIPaxKeHbI yepes rot (mvy): 


rot (mo I a) =mv| rot 4p ky (mv1), 7 ; 


brunciAAd V(mv)), IpH yyere dopmya (2) u (3), Halinem, uro ypaBHe- 
(1) Moryr Obirb 3anucaHbl B Bue Cilexyloulero ypaBHeHUa: 


dr iH meu, /H_ | H Cy H 
AIR oH (Arot a) | oH rot (mo oh (4) 


MOWy4eHH4 HHTerpaioB ApeioBblx ypaBHeHHH orpaHu4yHMcaA ciy4aem 
jrotH) = 0, korgqa BropoH unex B (4) oOpamaetca B HYsb, H ypaBHeHHe 
|}MOXKHO 3alcaTb B BHJe 


Griese oy Mov 
Shas “1 rot (A+ ee Ne (5) 


A mcu 
| «BEKTOPHbIH noTenivas A* = A + Hi ' H, 3ameuaem, uTo cemeli- 


O TpaeKTOpHH Beyilero WeHTpa c duKcupoBanHpimMa FE u J, copmagaer 

HJIOBBIMH JIMHAAMM «MarHUTHOrO Nowa» H* = rotA* u, ecu He WHTepeco- 

}bCH BPCMCHHOM 3aBHCHMOCTHIO JBHXKCHHA, TO 9KBMBAJICHTHbIM MO OTHOILIe- 

o K (5) sBaseTca ypaBHenve [dr/dt, H*]—0. Ypapnenve cnuJoBpix 
q o * 3) 

imi moa H" (uM, 4TO TO »%e caMoe, ypaBHeHHe TpaeKTopHit Bezyuero 

-s Oh OL OL 

iTpa) MO%KHO 3alcaTb B JlIarpaHxKeBol opMe alse) =9q, WA o6o06meH- 

q; i 

X KOOPAHHaT gq; Bepyilero WenTpa, ecm BbIOpaTh dyHkuwio JlarpanxKa 


ar qx 
sHe L=(7A‘). Takaa dyukuua Jlarpanxka dopMambHo coBMmagaeT c 


akuueli JlarpaHxKa, COOTBeTCTBYIONLeH JBY>KeHHIO B MarHHTHOM movie H* 
oTHIbI C Maccoh m=O MH, CJleqoBaTebHO, ypaBHeHHAMM JBMKeHUA MA 
| 

B Oy der [F: H] ==. 0: 

‘Vcnom3ya aarpanKesy (popMy ypaBHeHH JBYxKeHUA, MbI MOxKeM MOJy- 
Th Pa3JIMYHbIe MHTerpaJIbl [BHXKeHUA [IA CHCTeMbI ApelicpoRLIX ypaBHeHHit, 
XOJIA H3 CHMMCTPHH 3aflauH, aHaJIOTHUHO TOMY Kak 9TO JeJlaeTCA B MeXa- 
Ke MaTepHaJIbHow TouKH (3). Tak Kak jpeitpopble ypaBHeHHA ABJIAIOTCA 
(bibepeHUMaJIbHbIMM YpaBHeHHAMM NepBoro MopsfKa, TO HX MATerpalibl 
OT ypaBHeHHA TpaekTopav. Jia ciyyaes TpaHcimmMoHHoH (A* = A* (x, y)), 
cuambHoh (A*° = A‘(r, z)) wu BuHTopow (A*° = A*(r, ¢—az)) cuMMerpHu 
Ji MOJyYaeM COOTBETCTBEHHO CJICAYIOULMe UHTerpasibl ApetoBblx ypaB- 
HUH: 


a const, rAs = COMSi. A; + arA, sseonst (6) 


IIpu A* =A nosmyuenupie Takum oOOpa30M (opMyYJIbI aloT, OYeBAAHO, 
ABHeHHA CHJIOBbIX JIMHHMH MarHuTHoro noma H=rotA, o6mazatomero 
oTBeTCTBylolleH cHMMerpHel. IIpu orcyrcrsun Hz B nepBom cuaydae, Hy 
| BTOPOM culyyae HM MposodbHoro OAHOpOAHOrO NMOJA B TpeTbeM culydae 
CTHILbI JBUXKYTCA MO MA@rHHTHbIM MOBepXHOCTAM COOTBeTCTBEHHO 


Av const,” 7A, —iconst, | AD or Aa = Consk. 


Ecau rotH=0, To fake mpH HaJMAMM COOTBETCTBYIONIeH CHMMeTpHu 
aBHeHua (4) He HMeIOT, MO-BHAHMOMY, MpocTBIX HHTerpasioB. OfHaKo ecTb 
yuaii, Korga OMMH uHTerpant (4) HaxofuTcA TpHBMabHO. A MMeHHO, eC 
ITHUTHbIe MOBeEPXHOCTH ABJIAIOTCA IKBHMOTCHIMAJIbHBIMH MOBeEPpXHOCTAMU 
— const) H CoBMaqaioT C NOBePXHOCTAMH, OOPa3OBaHHbIMH JIMHMAMM 9J1eK- 
muecKoro TOKa uw moBepxHoctamu |H|= const, ‘TO TOWHbIM MHTerpaJioM 
crempl (4) sBJIAeTCA ypaBHeHue noBepxHoctu |H|= const, Tak kak pH 

dr 
OM (S. 
IX MOBepXHOCTeH cuJleqyeT H3 YCJIOBMA TUApomMHaMuMyecKorO paBHOBeCcHA 


la3Mpl — Vp + ie Hi=0; 


VH) = 0. CyenyeT oTMeTHTb, 4TO COBMaeHHe MarHHTHbIX HW TOKO- 
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PaccmoTpuM B KavecTBe WJIIOCTpaluwd NmpuMeneHHa (6) MBM2KeHHe 4a 
B Moyle Kpyroporo ToKa J, Ha KOTOPOe HavlO*KeHO Move npAMOH HHT 
tokom J (cm. puc. 1). CymmMapHoe mouse H = Hy+ Hy oOmaqaeT aKCHé 
HOH CHMMeTpHeli. TouHble ypaBHeHHA JBYXKeHHA YaCTHIbl B TaKOM 
WMeIOT [Ba uHTerpana—oHeprnu wu MomeHTa. 3 Hux CJlefyeT (ie): 
He3aBHCHMo oT BewHunHE A), JomycTuMasd o6slacTb KoseOaHHH yacT) 
B mvlocKocTu (r, Z) MpelcTaBsAeT COOOM KOJbIO WMpMHOIO ~ ry — JapMO} 
cKoro pajuyca uacruupi B None Hy. Ucnonpsya (6), MoxHO YTOUHHTb & 
BBIBOJL. 

Uacruupl, BwxKyujueca B None H, + Hy, MoxHO fa30uTb Ha [Be rpyn 
Uacruubl nepBoit rpymmbl HMCIOT MaJIyIO MPOOJIbHYIO CKOPOCTb Uy H KOJ 
JHOTCA Ha HapyxXHOH cCTOpOHe BUTKa, py. 
HMeIOT B TOUKE 7, 3HAYHTeJIbHY!IO MpOOJIbl 
ckopocTtb uw o6xo_aT BuTOK. IlepByto rpy! 
yacTHI, MbI OyeM Ha3bIBaTb 3allepTbIMH, a E 
pylo— mposetHpimu. Haliyem xapaktepi 
TOUKH TpaeKTOPHH 9THX aCTHIL. 

1) PacecmotpuM cCHauyaJla JBY2KeHHe © 

Puce. 1 nepTeix wactum. Ecmm ry 4 ry—TOUKH Te 

ceueHHA TpaeKTOPHH C MVJIOCKOCTbIO Z= 

TO MpOOJIbHbIe CKOPOCTH UV} B 9THX TOUKAX UMEIOT MPOTHBOMOJOXKHBIE 38 

KH. QOOo3Hauad OfHY U3 HUX Uepes Wy, a Apyrylo yepes — Ug, Mbl MOA 
HanucaTb 


yA le ee tee 
149, POVRAG ee cary Bin 


Orciojla ceqyeT oOulan cbopMya A cmMemleHus 


\ Se Ss 
rye (rAS)i=— (7A,)9 = es. PHS Se gy ic J 
Ec NpoOWOJIbHaAv CKOPOCTb U \| HE CJIMMIKOM MaJla, TO Uy ~Uu, H OT 
OH me He 


u 
sS— So see # paneer: 
a << H cmeuleune s = . BL apple rye BCe BeJIM4HHbI OepyTca B 


HOH TOUKE /j. 

2) Ecam nponetHaa uactuua BbIXOJUT 
M3 TOUKH fF, (puc. 1) uw moce orMOaHua 
BUTKa MPHXORHT B TOUKY 74, TO OTKJIO- 
HeHHe S=/f4,—fs3, Tle fz —TOUKa Mepe- 
ceyeHHA C MlocKocTbio z = O cuaoBoli 
JIMHHM, BbIMe We U3 71, PaBHO 


Uy, Ug = Q. 


mc H, (3 _ a 
Hy Figese 


me og uy Us 
H Ay —— yy rae Bce BeJIH 


oye Ou 
IIpu uJ, | s| CMeleHHe Ss = 
23 


HbI B3ATbI Ha OMHOH CHJOBOH JIMHHH. 


IIpumMeHuM mojlyyenHble POpMysbI K TOHKOMY Topy i11—RI)<Recw 
HBIM MIpOAOuJIbHEIM nowem (ff, >> Hz). B stom lcmyuae cmemeHne s3anept 
YaCTHIL PacTeT MPoMOpuMOHaIbHO Ww uM paBHO s=— 2% am Maxcumaspi 

e 


2 
MIpOfOJIbHaA CKOPOCTb, MpH KOTOPOH YacTHIH elle ocTarTca Sall€pTbL 
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F tee ; Dire : 


1] 
Upc 
— a5 fe CiH UacTHUbl MpOJIeTHbIe, TO MaKCHMaJIbHOe CMeLIeHHe HMMeeT 


z 
nd 0 vib 2 | R == Fei) 
CTO IPH Usy—O0 HW paBHO (Smax)2 = Fy oo aie Ecam 2Ke 1, U,,-T0 


bayuaeTca (bopmyvia 


Qs We v + 0} |ra—ri| 
eH 20) R . 


z 


TOpad Oblia BbiBeqeHa B (*). M3cka3saHHoro cuJleflyeT, YTO MAaKCHMaJIbHOe 
elmleHue MpHXOMTCHA Ha Te YACTHIbl, KOTOPbIe «C TPyOM») OOXOAAT BUTOK. 
ae ee 
2htramRl 
MeleHHA, KOTOPOe JONycKaloT Ba H3BeECTHBIX TOUHbIX 3aKOHaA COXPaHeHHA. 
Mbi nowb3yeMcxA cayuaeM BbIPasHTb OJlarogapHocTb aka. M. A. JleouTo- 
muy u akay. JI. A. Apuumosnuy 3a WeHHbIe 3aMeuaHHa. 


J TOHKHX IWHYPOB 9TO CMeleHHe B V MeHbIUe BeJIMUHHSI ry — 


Tlocrynusio 
5 V 1959 


LWMTHPOBAHHAA JIMTEPATYPA 


ide. stb 0100 oro Bb, “IOAN A. M*uerp o 
TOUbI B TEOPHH HeMMHeHHbIX KomeOaHHH, 1958. 2 C. HV. poruuckH Hu, YKp. matem. 
ypu., 8, Ne 2, 119 (1956). 3? JI. 0. JJanuaay, E.M. Jind wuu, Mexanuxa, 1958. 
YW. E. Tamm, C6opx. ®usuKxa naasmy, 1, 1958. &T. UW. ByAkep, CoOopx. PusuKa 
a3Mbi, 1, 1958. 


NombcKUH,  $AcHMNTOTHYeCKHe 
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Jloxnaynp Akagemun Hayk CCCP 
1959. Tom 128, Ni 3 


Axagemuk AH BCCP A. H. CEBYEHKO, I. I. PYPHHOBHY u K. H. COJIOBbEB 1 
O CHMMETPHH MOJIEKYJI NOP®APHHOB 


THopcupuupl ABIAIOTCH MpOM3BOLHBIMH ropduna (I), MomeKysa kKOTOpOr 
cofepxKuT 4 MHPPpOJIbHbIX KOJIbIa, COCAHHEHHbIX METHHOBLIMH MOCTHKaMHi 
B xucaol cpele MONeKYyJbI NOPPUPHHOB NpHcoeHHAIOT MO [Ba MpoToHa, OOpa 
3ya J\Byxsapaqupie vonpt (II). XapakrepHo ocoGeHHocTbio nmoppupHHo! 


HeHuaA Cc MeTassamyu (III). 


nace 
RE 

Ha ocHoBaHHu MpuBeeHHBIX CTPYKTYPHbIX POPMYJI MOXKHO MpeANONOAUTS 
YTO JBYX3apAAHbIM MOH MOpduHva HW MOsIeKyJIa MeTaJONOpuHa HMeIOT CHMMET: 
puto 4-ro nopaka (D,,), a HeliTpasbHaA MOweKya NopdpuHa UMeeT CHMMETPUK 
2-ro nopsyzKa (D5, uu Coy B 3ABHCHMOCTH OT NOJORKeHHA NPOTOHOB B IWeHTpe 
MoleKyJbl). Monekysla xmopHHa (qurugzponopduna), y KOTOpOM rH pupoBane 
BOHHaA CBASb B OMHOM H3 MMPPOAbHBIX KOJI, HM€€T CHMMETPHIO Coy B 110 
ObIX YCJIOBHAX. 

Ilopdupnub o6nazalor XapaKTePHbIMM cCHeKTpaMH Norwomlenua (puc. 1) 
HMeIOWLHMH 4 cyaObIxX NOOCbI B BUMMOK OOsacTH. CiekTpbl MOpPUpHHOB B KHC 
JOM cpeye H MeTaJONOpPUpHHOB HMEIOT B BHAMMOM OOMAaACTH TOKO 2 MOOCHI 
CHeKTPbI XJIOPHHOB OTJIMUAIOTCA OT CNEKTPOB NOPpPUpHHOB TaBHbIM OOpa3on 
HaJIMUHeEM MHTCHCHBHOH MOJIOCbI NOIOMeCHHA B KPaCHOH YacCTH CNeKTpa H MOUTI 
He 3aBucaT or pH cpeyb HM HaJIMYMA aTOMA MEeTaJJia B WeHTpe MOJIeKYUJIbI. 

B mocyieqHee BPeMA MOABHINCh PaOOTHI, B KOTOPHIX JIA OObACHEHUA Ka 
3aHHbIX CIe€KTPaJIbHbIX 3aKOHOMePHOCTeH MPHBJeKaIHCb CooOpaxKeHuaA CHM 
mMeTpuHu. Hanpumep, JI. A. Butomencbemby (1) o6baACHAeT yMeHbIeHHe UnCH 
Mosoc B CMeKTpe HOHA NOpPUupNHa MO CpaBHeHHIO C HelTPadbHOH MOeKYJOI 
BBINOHEHHeEM TpaBu oT6opa Avia cuMMeTpHu D,p, KOTOPbIe TepsAIOT CHI 
MIpW MOHW2KeHHH CHMMeTPHH (HeHTpasbHOW MONeKyNe Noppuphvna MpUnUcnl 
BaeTCH CuMMeTpHa C,,). Ilo MuHenHto [lnatta (*?) NOHHxKeHHE CHMMETPHN Mp! 
nepexoye K HeHTPpabHOH cpeye NPMBOAUT kK CHATHIO BHIPORKMeHHA COCTOAHMA 
PasJIMYaIOMLMXCA HaMpaBJIEHHeM JBYXKeCHHA ONTHYeCKOFO QeCKTPOHA, TO } 
yABanBaeT YNCIO Nomoc B CneKTpe *. Bce 9TH CooOpaxkeHuA, XOTA MU MpaBAo 
NOMOOHBI, BCe %Ke HeEJOCTOBePHb!, MOCKOJIbKY BO3MOXHO, YTO HM B KUCION Cpese 
M MPH HaJIMYHM B WeHTpe MOVJICKYJIbl ATOMa MeTaJlJla COXPpaHAeTCA HeEIKBUBA 
JIGHTHOCTbh MMPpOMbHIX Kose (°°). C Apyrok CTOPOHbI, BOSMOXKHO, XOTS | 


MaJIOBEPOATHO, YTO MOMeKYyJa MOp*uHna H B HEMTPaNbHOH Cpee MMeeT CHMMET 
puro 4-ro nopsgKa (°). 


* Tlistr, B mpoTHBononoxuocts JI. A. Batomenpenbay, mpunncpipaeT Helitpambyoli Mone 
kyle mopduna cumMeTpuio Dey 
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Bompoc 0 CuMMeTpHH MOveKyJI MOphUpHHOB B PasIHUHbIX YCOBUAX OCTaeTCA 
TKPBITBIM HM TpakTyeTCA PaSHbIMH aBTOpaMH T0-pa3Homy. Ilostromy mpencTaB- 
AeT HHTepec UCCeENOBAaTb CBOHCTBA CHMMeETPHHM NOpPUupHHOB SKCMepHMeHTaJb- 
(0. Kak noxasau II. I. Weodunos (*), npeqenbuad nonapnsanusa dryopecuex- 
AM MOJICKYJI, HMeIOUIMX CHMMeTPHIO Bille 3-ro NOpAAKa, He MpeBpiuaer 1/,, 
ora Kak B CJlyuae CHMMeTPHH 
'-TO MOpA,Ka OHA MOxXeET Jo- 
iTuraTb 1/, (TreoperuuecKoe 
HaueHHe JIA COBOKYMHOCTH 
SAOTHYCCKH PpaCMOsO*KeHHDIX 
WMHEHHDbIX OCILHMJIIATOPOB). 
Hccnenopamacb NOI pH- 
alla §=6cpyryopeculeHvu op- 
PHPHHOB B- KHCIOH HU HeH- 
‘PaJIbHOH cpemax MH MeTaJJ0- 
opd@upxHos *. Cnexrpsi norvo- 
CHHA HCCICMOBaHHbIX CoesH- 
HeHHii (puc. 1) B yKa3aHHBIXx 
DaCTBOPHTeAX MMeIOT THMHU- DTG Wate ee 
HyI0 AA Moppupuvos opmy B Aken Trametes 2. Suma ona: omratle: 
M OTIMaOTCA OT CH€KTPOB B pune + HCl; 3— Zn-mesonopdupuna B KacTopo- 
JPyrHx PaCTBOPUTeNAX JIMUIb BOM Macule 
H€3HAUHTEJIbHBIM  CMeIILeHHeM 
ooc. CmekTpbl ucnyckaHus (pyc. 2) BO BCeX HCCeMOBaHHbIX cCiyyaAx 
MMEIOT [Be MOJIOCbI, MPHOJHKeHHO CHMMETPHUHbIe ABYM MOIOCaM MNOrOUleHHA. 
c H3mepeHua MpOH3BOMIHCb Ha 
ycTaHOBKe, onucaHHoH B (8). 
OyryopeclleHWHA BOZOyKAaNacb 
B HavOouee JJIMHHOBOJIHOBOM 
MOOce MOrJIOMLeEHHA, a CTEMeHb 
MNOWAPH3aluu W3Mepsacb B 
KOPOTKOBOJIHOBOH moloce Hc- 
mycKkanua **. 
Jia onpefeieHua mpefeuib- 
HOH NOJAPH3alluu UcceOBa- 
pp ee JlaCb 3aBMCHMOCTb CTeneHH 10- 
ieee 2. CMeKTpbl JOMMHECHeHUHH. O6o3HaueHHA vad tate a tea Nett da ttere 9 
ee al pa, kKoTOpad BapbupoBaacb 
B J\OCTaTOUHO IWHpOKUX Mpe- 
| jlemaX W3MeHeHHeM Temmepa- 
Typp!. B coorsercrsun c popmyvion Jlesuimua —Tleppena (°) s3Hayenne npesembHOH 
MOMAPH3aWHH MOMYyUaOCh P9KCTPano AME K OECKOHEYHOM BASKOCTH.PesybTAaThI 
43MepeHHit TIpUBeeHbI Ha pu. 3, a MOyUeHHble 3HaueHHA P, cBeseHbI B TAO. |. 
B HallleM pacnopsxKeHHH He OblIO HesaMellleHHOrO MopduHa, MOeKyJa KO- 
roporo HawOoulee CHMMeTpHuHa. OHaKO MOuleKysla MCCleqOBaHHOrO HaMH TeT- 
paenuinopduna OKHa WMeTb Te 2%Ke CBOHCTBA CHMMeTPHH, YTO H MOmeKyua 
mopuna, Tak Kak OHA OTJMYAeTCA OT NOCMETHEH MUMWb HaHuNeM 4 OMMHAKOBbIX 
CHMMETPHUHO PacnOJO*KeHHbIX 3aMecTHTeseH. IlosTOMy BHbIBOAI, CeaHHble 
OTHCCHTEJIbHO CHMMeETPHH STOH MOJICKYJIbI, LOJ2XKHbI ObITb CMPaBeIUBbI 


16 7 18 19 20 Aon! 


MO ——— 


* B kKayecTBe BASKHX PaCTBOPHTeNeH ObIIH HCHOMb3OBaHbI KaCTOPOBOe MaCO HM PIMWepHH, 
HaCbIMeHHbIN cyxuM HCl (B nelitpabHOM rauuepHHe Nophupuubl HepactrBopuMpl). U3syuanucb 
TpH nmopdupuna: a-, B-, y- 3-Terpahenuamopdun, AuMeTHToBbIit stup Mesomopdupuya IX u 
QMMeTHIOBLIM 2c:up MpoTonopPupHxa IX, a Tak»%Ke HX MWHHKOBBIC KOMMVJICKCHI. 

** Y30cTb MONOC MOFIOWMeHUA Hu CyopeceHUHH HM UX 3HAUHTeMbHOe MepeKpbITHe OCIOXK- 
HAIOT H3MepeCHHA MOMAPH3AHH MpH BO30y2KAeCHHU B JMHHOBOHOBOM Mooce MOrIOUleHHsA. 
Heo6xogumo ObIvIO BBOAUTh NOMpaBky Ha paccesAHWe CBeTa HM CBCYeHHE PacTBOPHTeMA, NWI Uero 
MNpOWu3BONICCb CpaBHeHHe WHTeHCHBHOCTeH CBeYCHHA PaCTBOPOB M UMCTHIX pacTBOpHTevell. 
( CBA3H 0 OTHOCHTeCIbHaA MOPPeMIHOCTh NOMAPH3aWHOHHBIX H3MepeHUll WORQIbHO BeIMKa 
oxomo 10%). 


o11 


(i 
! 
ah 


} 


JWI MOWIeKYJIbI Muptpuna. K coxwkaJeHnio, TeTpabeHunoppuH He tyopeciMpyeT 
B KHCJOM Cpeke, HM MOSTOMY MpHUOCh OrpaHH¥MTbCA Usy4eHHeM 9STOTO COCAH- 
HeHMA WM FO IMMHKOBOFO KOMIVIeKCa B HeiTpasbHOl cpese. Crerlenb NoJApUsallMy! 


cyuad CHMMeTpHM Bbilue 3-ro MopAyKa (14,3%). S7o mospouseT, YAMTbIBAAy 
CTpyKTypHy!0 opMysy, CAesaTb BbIBO O MPHHaexHOCTH STO MOJIEKY JBI | 
K rpymme cuMMeTpHH Day. CTOuIb BbICOKaA CHMMETPHA O3HayaeT, ATO 4 nuppouib- 
AbIX KObIUa MOHOCTHIO 9KBUBAJICHTHbI, Aa BC€ CHMMETPH4HO PaCMO/O7KCHHBIC 
XUMIYeCKHe CBA3H COBepwIeHHO paBHONpaBHbl. ATOM MeTavIJIa, HaX OAL 
ca B IeHTpe MOvleKyJIbI, CBA3aH C 4 ATOMAaMH a30TA OAMHAKOBbIMH CBASAMH © | 
Bpicokoe 3HaueHHe CTemeHH + 
NOIAPH3allHu AIA TeTpadenus-" 
nopdbuHa B KaCTOPOBOM MacJe+) 
CBHJeTeEIbCTBYeT O TOM, 4UTO| 
CHMMeTpHA MOJeKYJIbI B HeHT-* 
pasbHOu cpegze He Bpllue 2-ro} 
nopayka. Oro no_TBep»xKjaer | 
BLIBO, SpimaHya u Kopsuna 
(2) O TOM, 4YTO MpOTOHE B eH } 
Tpe MOeKYJI MOP(PuPHHOB 3aHE- | 
MatoT (PHKCHPOBaHHBIe MOJO*Ke- 
HHA B TeveHHe BPpeMeHH TIO } 
KpaliHet Mepe Ooulbuero, ¥eM ! 
JWIMTEJIbHOCTh BO3Oy2K€HHOTLO | 
coctosHua **. K corkKasleHHt0, 
CYAMTb O06 9KBUBaJIeCHTHOCTH 
MHppOJIbHBIX KOJIeIL B 9TOM - 
cyuae MO MOJJAPH3al\MOHHbIM © 
ate ul 500 “00 jaHHbIM HeBOSMOxKHO. Ham 
Yo mpelcraBlaerca, OHAaKO, Oovee | 
Puc. 3. 3apucumoctTb creneHH Moaspu3sayuu ot T/y, BePOATHbIM, YTOB HeHTpaJIbHOH © 
1 — Zn-retpatenusnopuy; 2—mpotonopdupuH Bp Cpele SKBUBaJICHTHOCTb MIHp- 
KHCIIOH cpejze; eee Zn -Mesonopdupun; 4— meso- DOJIbHBIX KOEI, HapylaeTcs 
Mop@upHH B KUcnOH cpeze; 5 —npoTonopdupuy; 4 
6 — mesonopupuu; 7 — terpadenunnopdpun H 3TO NPHBOAHT K Hapylie- 
HHIO CHMMeTPHU COMNpsDKeH- 


HOH CUCTEMbI H  OOpa3s0BaHHt0 BY XKOBaJICHTHBIX N — H-cpa3ein. 

B cayuae Mesonopdupnva u mporonopdupuna B KuCTO cpexe MpeqeibHaAa 
TOJIAPH3alluA TaKKe OUCH HH3Ka, HO HECKOJIbKO Bprille 1/,. OTO CBUACTEIbCTBYET 
O TOM, 4TO, HECMOTPA Ha HasIMuve OOKOBHIX 3aMeCTHTeeH, HapyWlaroulux CHM- 
METPHIO MOJEKYJIbI, IBYX3APATHbIM HOHAM MOp*HpHHOB ceLyer NPHMHCaTb CUM- 
meTpHio Day. Orcioga cneqyer, uro 4 WeHTpPabHBIX MpOTOHA JexKaT B MIOCKOCTH 
MOJICKY VIBI. B CBA3H C STHM CONPAXKeHHY!IO CHCTeMY CBA3eli B CIyuae Mopdupu- 
HOB B KMCJIOH Cpeye (IV) u Meranmonopdupnuos (V) cnenyer ug06paxkaTb TaK: 


VE 


H++H 


IV 


* 
CiegyeT OTMeTHTb, YTO TeopeTHYecKoe 3HaYeHHe CTeMeHH NomApusanun 1/, nowy uaetca 
B CAyuae, CCIM OCUMVIATOPbI MOPMOWMeHHA HW McMyCKaHMA Jle%KaT B MOCKOCTMH MoneKysHI (7), B 
MIPOTHBHOM Caly4ae Py OyqeT 3HAUHTebHO Oombule 1/7. Takum o6pa3om, u3 TIOJIYYCHHBIX Pe3yJIb- 
TaTOB HEMOCPeACTBCHHO CuJle€lyeT, YTO JWIMHHOBOIHOBMIN OCILMIIATOP MOPIOWeHHA J@KUT B IWIO- 
CKOCTH MOweKyJbI. K Takomy Ke BBIBOy Mpuwen Tyyxep (11) na ocHopaHMM uccneqoBaHUa IU- 
XPOH3Ma IlIeHOK xso0podusa. 
*x 
Msi COuIH YMeCTHBIM TOJYepKHYTb STO MONOKeHHe B CBA3H C TeM, UTO apryMeHTalusa 
Spamana 4 Kopsuna nogpepranach KpuTuke (4). 
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BHAHO, B CJIY4Yae COIPAXeHHbIX CHCTeM, Fe NOrMiowjeHHe U HcIlyCKaHHe 
a OOYCJIOBIeHO T-3IEKTPOHAMH, ONpeenMOMLyIO pomb JIA ONTHYeCKUX 
JMCTB MOJIEKYJIbI HP paeT CHMMETPHA CHCTEMbI COMP AXKCHHBIX CBAZEli, a He BCeli 
urypawuu MouekyJbl. OHaKO mpeHeOperaTb BAMAHHeM OOKOBBIX 3aMeCcTH- 
Jeli Hellb3a. OrksoHenne or 1/7 mpeBpiliiaeT OWIMOKYy onbiTa U, CJIeqOBaTebHO, 
PeT MECTO JIHUIb MPpHOMKeH- 
CHMMeTpHa 4-ro nopsyKa. 
TIpeqeibyaa nosmapusanua 
-Mesonopdupuna TakxKe Ipe- CoequneHue PacTBopuTedb Po % 
aet 4/7 M WpakTH4ecKH UMe- 
TO *Ke SHavenHe, NTO WH MAA Terpahennanophun Kactopozoe macao {40,0 
sonoppupuHa B KMCJION Cpefe. Zn-Terpadenuanopdpun | Kactoposoe macuio 13,0 
}OJa MOXKHO CleaTb BEIBO, Mesonopiupun Kactoposoe macuo |38,0 


TA Gyan dl 


IpHYHHOH oTKOHeHud or Mesonophupun - Tauepua + HC! (48,0 
Zn-Me3so0noppupHHy Kactopogpoe macsio |17,0 
PpeTHNECKOPO SHANCHHA ANA TIpotonophupun Kactopopoe macao |37,0 
MesOnop@upuHa Takxe CJy- Tlporonopdupun [auuepuo+ HCl 18,0 
iT BJIMAHHe OOKOBBIX 3aMec- Xaopopus a* Kactoposoe mac.io |42,0 
eleH. C OObUIOH CcTemeHbIO 
CTOBEPHOCTH MOXKHO yTBep- *PesyabTaT B3AT u3 (1°), 


aTb, YTO aTOM MeTaJlIa H B 
»M CJly4ae CBA3aH 4 OJHHAKOBbIMH CBA3AMH C WeHTPaJIbHbIMH aTOMAMH a3orTa. 
ipaKTePHO, YTO NOJAPH3aluNA JOMHHECHeEHUMU Ooslee YYBCTBUTeJIbHa K H3Me- 
MIO CHMMeTPHH JJIEKTPOHHOFO OO1aKa MOJIeKYJIbI, YEM CIEKTPbI MOrouleHuA 
ucnycKaHHa. 

TloqrBepxKeHHeM BEICOKOH CHMMeTPHH MOJIeKYyJI B YKa3aHHBbIX Cy4YaAX CIy- 
i H3MeCHECHHA B NOJIAPH3aWHOHHBIX CNeKTpax, HaOvOMatollvecaA MpH Mepexoje 
MeTaJIJIONOpPupHHaM HM NOpPUpHHaM B KUCJbIX cpeqax. Ecau y nopdupuHos 
He€UTPaJIbHbIX CpefaX HMeIOT MeECTO CTPyKTYPHble MOJIAPH3SalMOHHbIe CIeKTPbI 
bak TO, KaK MOKa3bIBalOT H3MepeHHA, y MOpdbHpHHOB B KMHCJIbIX cpeqax U 
TaJIMONOPPUPHHOB CTeMeHb NOJAPH3al\HH MOUTH He 3aBHCHT OT JVIHHbI BOJIHbI 
36y2K Laloulero cBeTa. OTOT dakT XOPOWIO OObACHAeTCA CYLLeCTBOBAaHHeM He- 
OJIbKUX OCIMJJIATOPOB HCIMyCKaHHaA, JlexKallHX B MJIOCKOCTH MOJIeKyVJIbI. 
VWutepecuo, 4To B CJly4ae BarKHelillero U3 NoppupHHoB — xopoduasa 
eleIbHad NOJAPW3aluA, HECMOTpA Ha HaJIM4He B IWeHTPe MOVJIeKYJIbl aTOMa 
HUA, BbICOKa H He OTJHYAeTCA OT MpeMeNbHOK NOMApPH3aluU PeopuTuna. OTo 
rKO OObACHAeTCA TEM, YTO BCJIeEACTBHeE THAPHpOBaHHA OAHOTO H3 MMPPOJIbHbIX 
Jiell CHMMCTPHA COMpAXKeHHOH CHCTeMbI Pe3KO HapyleHa UM BBeeHHe MeTaJua 
-TMIOBbILMaeT CHMMeTPHH MOvIeKyJIbI. ConocTaBJIAA BCe NIpHBeeHHbIe JaHHble, 
.KHO IIPHUTM K 3aKJIIOUeHHIO, YTO H B Culyuae Xopodusua caisu Mg — N ofu- 
KOBbI HW 3 HeETHAPHPOBaHHbIX MMPPOJIbHBIX KOJIbILa MPHOJIMKeHHO 9KBUBAJICHT- 
| (CONpAXKeHHAaA CHCTeMa XMOpodusa CooTBeTCTBYeT cTpyKType (VI)). 

B 3aK104eHHe aBTOPbI IpHHOCAT UCKpeHHio1 GOvlarogapHoctTb M. T. Type- 
wy 3a MpefocTaBsleHve HCCJeqOBaHHbIX COeMMHEHHH M IWeHHbIe AHCKyCccHu 
mpolecce BbIMOJHeEHHA padorni. 


ViuctuTyT (u3suku Tloctymuuio 
Akayemuu Hayk BCCP 24 VI 1959 
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PHSHKA 


B. H. CKOBEJIKHH 


PACHIPOCTPAHEHHE BEKTOPHbIX BOJIH 
B HEJIAHEAHOW ME3OQMHAMHKE 


(IT pedcmaeaexo axademuxom C. A. Bexuwunckum 18 V 1959) 


Henuneiiad Me30quHaMHKa CKaJIApHOrO HM MCeBAOCKaJApPHOrO Mose pac 
cmotpena B (!). O6oOuleHHe JIMHeHHOH BeKTOPHOM Me302HHaMMKH COCTON’ 
B TOM, 4TO BMecTO slarpaHwKHana L=£+C-+/, rae /—nuHBapuanTHas 
yaCTb JlarpaHKuaHa, OMpeyeJAIOWlad B3aHMOJeHCTBHeE Me3OHHOrO NOAA ¢ 
HYKJIOHaMU, paccMaTpHBaeTCH MpoH3sBoNbHad dynkuna G=L(E, y, ©) + 


2 


OT TD€X HHBapwaHToB Nowa y = (EB)?, &= = (Ea ay ae (p? — A?) 


2TUC ‘ 
rye R= is c Y paBHeHHa HeJIM“HEHMHOTO MeC3OHHOLO TIOJIX MOLYT ObITB 10: 


JyueHbl H3 BapHalMoHHoro mpuHnuna 6) Gdw =0 u umewrT Bus 
1 OD 


i 2am : ] 
rot H——-=— + koA =Arj, : 
1 OB 1 OA 
LOWE tia aigpie oe E = ray Ve; (1) 
divD + kip" = 4np, divB=0, B=rotA, 
hp ans yi bet aL al 
ls, Oe GE ee ap a 


AML Ob Rey numa » HOR! 


nde, Pree gh VRDEOAN 


CopokynHocTb j, ip, Te p—MOTHOCTh pacnipexerenHa HYKJOHOB, O6pa 
3ye€T YeTHIPEXMePHbIM TOK, YOBJIETBOPAIOMIMH ypaBHeHHIO HepaspbIBHOCTH * 


Op San 
a7 + divj=0 


Jaa BEIUMCJIeHHA CKOPOCTH PacMpocTpaHeHHsA MavIbIX BO3MYLIeHHi Me30H 
HOFO MOJIX MO2KHO BOCHOJb3OBaTbCA METOLOM XapaKTePHCTHK, KaK 3TO cye 
JaHoO, HanpuMep, B (*) TIpH BbIUHCJIeEHHH CKOpocTH pacnpocrpaHeHuaA curHa 
JOB B HMHHCHHOH 3JIEKTPOAMHaMUKe, METOLOM culaObIxX pa3spbiBor Jlepu-Un 
BuTa (*) HJIM MeTOJOM BOJHOBEIX ypaBHeHHit (4). Bce 3TH MeTOH aleKBaTHI 
H MarloT OAHH H Te %e COPpMYMbI AA CKOPOCTH pacmpocrpaHeHuA Bo3sMyute 
HHH. PaccmMaTpHBaa pouHT BOSMYLIeCHHA Me30HHOFO MONA Kak XapakTepucrHu 
Ky HJM NOBEPXHOCTb Pa3pbIBa BTOPbIX MPOMSBOMHEIX YeTHIPeXMePHOFO BeKTOP 
Horo moTenumaia A, ip, pacnpocTpanstoulyioca co cKopocTbo v, YUMTHI 
Bax, uTO A, ip BMeCcTe C HX MepBbIMH MpOn3BORHBIMU, a TakKxe 1. EB 
p He TepnAT paspEIBoB, NosyuuM u3 (1) cucremy ypaBHeHnii 


Chi xn+ pv =0, 
Che X N—)gu=—O, (3 


* 
Y culoBue Jlopenia pH STOM YAOBJIETBOPAeTCA TOR TeCTBeEHHO 
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Nie ents 


var} aD 7 

a |, ~=—|Fr| 

Aun =[VH], dAgn = [AE]; 

, Ag, Ap, Ap — BEKTOPbI C KOMNOHeEHTAaMH het ys hay, Ay, MT. 0; m— egu- 


MUHbIM BeKTOp HOpMaJIM K NOBepxHocTH ciaGoro pa3sppiBa. V3 (1) caenyer, 
) 


Aphi = Agn = 0) Daa ae 


_ Jiedepenuupya no Bpemeny ypapnenua (2) m0 o6eMM cTOpoHam moBepx- 
ocTH cula6oro Paonia H BbIMHTaA OHO W3 Apyroro, NouyyHM ypaBHenua, 
BASbIBAIOULMe Ap, Ag, Ag H Ay: 
ir sh 
—ipo = [2 {= Eek = (EB) 5B}, 
OV (OL OL, 
Woes <r \5E B — 8x (EB) 5 E} | 
Cuctema (3) u (4) sBsaseTCAH OJHOPOAHOM OTHOCHTebHO BeKTOPOB hg, Au, 
, kp, OJHOBpeMeHHO He OOpallaiomNxca B HYJIb. CieqoBaTembHO, ompese- 
/MTeJIb TaKOM CHCTEMBI OJDKeH OBIT PaBeH HyVIIO, UTO MPHBOANT kK aJreOpa- 
‘YUeCKOMY YPaBHeHHIO YeTBeEPTOTO NOpAKa OTHOCHTeJIbHO UV, B TOUHOCTH COB- 
teed c¢ ypaBHenuem (11) padorsi (*), ypaBHenuem (10) B (?) H coorT- 
eTCTBYIONLUMU (OpMyJaMu A v B (*). 
Ilonyuenublit pesybTaT He ABJAeCTCA HeOXRKUMAHHbIM, ECM yyecTb, UYTO 
‘paBHeHua (3) u (4) He OTMHUAIOTCH MO POpMe OT CCOTBETCTBYIONIUX ypaBHe- 
(AM It 9@KTPOMArHUTHCTO HOA, TOMbKO B CJIyYae Me3OHHOrO MONA Kosp- 
DHMILHeHTbI p=OL Oe, “= OL On, r= CLT Oe, s = PL / 07? ge 
=0°L/O&O7 3aBuCAT elle OT C Kak MapaMeTPa, KOTOPbIM MOKeT H3MeCHATH 
\OcomOTHY10 BeMMYMHY CKOPOCTH PaCHpOCTpaHeHHA BOJIH, He H3MeHsA pH 
yTOM 3aKOHOB MOMApusallHu Hi TIpeIOMJeH AA, OOUIMX Kak JIA HesMHeHHOL 
JNEKTPOJMHAMHKH, Tak HM JWIA HeJIMHeMHOM Me30qHHaMMKH. B yacTHocTH, B 
IeMHeEHHOM Me3O0MHaMHKe, TaK 2%Ke€ KaK HW B 3JIeCKTPOXHHAMHKe, B OOLIeEM 
‘tyuae CYILeCTBYIOT YeTHIPe CKOPOCTH pacMpocTpaHeHHA BOJIH, KOTOpbIe pa3- 
IHYHO TIOJIAPH3OBaHbI, MPH 9YTOM CKOPOCTb paciDOCTpaHeHHA MOXeT ObITb B 
JOIbIIe CKOPOCTH cBeTa. CoxpaHsAeTCA TakxKe H yCJIOBHe OTCYTCTBHA MpeJIoM- 
ICHHA Me3OHHbIX BOJIH B HalpaBJIeHHAX, HOPMAJIbHBIX K KOJIJIMH@apHbIM T0- 
iam E a H, koropoe npHBO,UT K HeJIMHeHHOMy jMddepenunasIbHOMy ypaB- 
ICHHIO B YaCTHbIX MpOH3BOAHBIX Bua (*) 


(4) 


DAmninjp™grrisegi = 0, (5) 


ye CYMMHMpoBaHve MpoucxozuT no Bcem m, n, i, Rk, j, YMOBMETBOPAIONLAM 
ooTHOWeHHIO m+n+itrk+j=4, a KOsPPHYHeHTH Amnigj, ABJAIOULMECA 
DyYHKIMAMM OT £, 4, ONpefeseHbI cdopmysiamu (34) B (*). Kak noKa3aHo B (4), 
YULeCTBYeT €AHHCTREHHOe YAOBJeETBOPAIOMee MPHHUIy COOTBETCTBAA HeJIH- 
feliHoe pelleHue (6e3 cBOOOAHOrO ueHa) ypaBHeHMA (5) 


Clie 8ré 
jphanieae art apmetl ie 
4 ©, B/ ‘ 
CneloBaTebHO, CMHCTBeHHad HeJIMHeMHaA Me30/,MHaMHKa, B KOTOPOH HeT 


[BOMHOTO MpeJIOMJIeHHA HU MOJAPHSAMHMH BeKTOPHbIX BOJIH B HalpaBJIeHHAX, 
[OPMAJIbHbIX K KOJIMHeapHbiIM nomaM E, H, umeerT Buy 


Tes loon | ee eet (6) 


* Cumpoa [R] o3HauaeT pasHOcTbh 3HaueHu R Mo 06e CTOpOHbI MOBepXHocTH cna6oro 
A3PbIBa. 


Ga 545 


re C uC, B oOmem culyyae ABAIOTCA cyHKuHAMH €. B cooTBeTCTBHH C 
NOJIYYCHHbIM Pe3YJIbTaTOM SKCHEPHMeHTaIbHOe UCCIeOBaHve NOMAPH3allMhi) 
BCKTOPHbIX M@30HHBIX BOJIH MOXKeCT aTb YKa3aHHA OTHOCHTe/bHO (PH3H4eCKON| 
peaJIbHOCTH 3/IeKTPOAMHaMUKA HM Me3z0qHHaMuKU Bopxa — Mndempza. 

B 3akmrouenve 3aMeTHM, TO, 3HadA YHCJICHHbIe 3HAYeHHA MaCCbI HW 3apAal) 
Me30Ha, MOXKHO, MCXOAA W3 HeJMHeHHOM Me30qMHaMHKH (6), HalitH oipdeKTMB-) 
HbId pawuyc Me30Ha MU 3Ha4ueHWe MaKCHMAJIbHOPO MOJIA, KaK 9TO CfleaHO AA) 
QJIeKTpOHa B Culyyae HemMHeHHOl sieKTpoquHamuKu Bopwa — Mudenpya (°).| 


MockoBcKHit rocyjapCTBeHHbIii yHHBepCHTeT “TocTy nu10 
uM. M. B. Jlomouocosa {8 V 1959 


UWHMTHPOBAHHAA JIATEPATYPA 
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Woxknage Akayemunun nayx CCCP 
1959. Tom 128, Ne 3 


PH3SHKA 


Axayemuk AH BCCP 6B. WH. CTEMAHOB u A. C. PYBAHOB 


BJIMAHHE ®OHA TENJIOBOFO H3JIY4YEHHA HA NOKASAHHA 
-TIPHEMHHKOB PAA MAU 


Hejlapuo B padotax M. JI. Beinreposa u corp. (1~*) o6Hapy2KeHO 4 NpaBHb- 
10 HHTeplpeTHpOBaHO HOBOe cBOeOCOpasHoe ABJICHHe — 3By¥YaHHe ONTHKO-aky- 
THUeCKOH KaMepbI IPH 3aMeHe OObIMHOTO HCTOUHNKAa pahalluu OX/JaKeHHbIM 
ellomM. B pa6dotax (° °), mpoBeJeHHbIX He3aBHCHMO, OMMCaHbI OOWHe OCHOBEI 
SHEKTPOCKONMM OTPHUaTeJIbHbIX MOTOKOB JyuucToK sHeprun. Iloka3saHua mpn- 
bMHUKa palMallNl 3aBUCAT He TOJbKO OT TeMMepaTyp HCTOUHUKa CBeTAa H KIOBETHI 
° McCJIeqyeMbIM BeLECTBOM, HO H OT TeMMepaTypbl CaMoro mpHemuukKa. Orputa- 
|feJIbHbIe HCTOUHHKH MOXKHO HCNOMb3OBaTb WIA PeUleHHA BCeX THMMUHbIX 3alay 
RNeKTPOCKONHH. OKCHepHMeHTaJIbHad MpoBepKa Ha cTaHJapTHOH uHppaKpac- 
OH anmapaType MofTBepausa TeOopeTHYCCKHE BbIBOLBI. 
_ @opmyupt pa6ot (°), xapakTepHs3yiciive nokasaHHa NpveMHUKa paualun, 
CIpaBeQJIMBbI TOJIbKO B TOM CJly¥ae, ECM MCTOUHHK MW NIpHeMHUK pauallun Mo- 
TYT CUHTATbCA YePHbIMH TelaMH. B HacTosLleH paOoTre paccmMoTpeH OGIIMH CJy- 
wal WU BbIACHeH PAT JeTameH, HEOOXOLUMbIX JIA MOCeOBaTeNbHOrO yueTa tboHa 
TEMJIOBOTO U3 yueHHA. 
Is Tipu TeMMepaTyPHOM PaBHOBEeCHM MIPHeMHNKa pafMalnu C OKpyalollleli 
cpenoti KOMHUYCCTBO SHEPIHH, MOTCHaeMOH MPHeMHMKOM, PaBHO KOJIHYECTBY 
9Hepruu, Ucnyckaemol uM. IIpuemHuK MpHHWNMabHO He perucTpupyeT U3uy- 
YeHH, COOTBETCTBYIONLNX ero TeMNepatype. Te uM MHbIe NOKa3aHHA MpHeMHHKAa 
BO3HHKA€IOT JIMIb IPH HapyWleHHu TepMOLMHAMUYECKOrO PaBHOBeCHA: U3MeCHEHHU 
TeMilepaTypbl MPHeMHUKa WH Cpebl, a TaKKe BHeECeCHHH JONOMHUTEJbHBIX 
HMCTOUHHKOB paflvallyn. 

B nojflaBialculeM OOJIbLIMHCTBe CJlyyaeB NOKa3aHHA NpHeMHHMKa pajlMa- 
WMH MpONOpWMOHaJIbHbI Pa3HOCTH NOTJICWeHHOrO HM HCNYWIeHHOTO MOTOKOB 


Yy ae 1 (Sh 1D ap) , (1) 


re y— Kosdpullvent, saBucamni oT cBolicrB mpvemHuKa. IlotoK 9Heprun, 
UCXOIAULMH OT HCTOUHHKA cCBeTa B HallpaBJIeHHH MpHeMHHKAa, PaBeH 


a [Sher + RuctU (Tep;) +! Prue (Tep)I , (2) 


rie RuctU(Tcp) H PucrU(Tcp) — NOTOKH paBHOBecHOll payualun, oTparxae- - 
MbIe H mpomyckaemple vcToOuHHKOM cBeTa; U (T.p)—dgyxkuua Inanka mpu 
Temiepatype cpebl; %— MOCTOAHHAA, OMNpefedneman reoMeTpvHeH YyCTaHOBKH. 
Torok SHeEpruu, MOriowjaeMbl IpHeMHUKOM, PaBeH 


ew eA [Suer + Rucr U (Tcp) +) Pucr U (Tep)] = 
= Anp [Suer + (1 — Ancr) U(Tcp)] » (3) 


re Anp WU Ayer — NOPMOMATeMbHbIC CNOCOOHCCTH MPHeMHHKa WH MCTOUHNKA. 
Ilorok sHepruv, ucnycKaeMblii NpHeMHHKOM pajMallMH B HampaBJieHHu 
HCTOUHHKa CBeTa, ONpeseAeTCA u3 3akoHa Kupxroda 


ao jay = aAnp U (gyal (4) 
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Tiogctarmaa (3) u (4) B (1), NonyuHM ) 
Y = y0Anp [Ser — Aucr U (Tep)] + ¥%Anp [U (Tcp) — U (Tnp)] - (5)} 
Vi3MepxeMbIM IPMeCMHHKOM MOTOK pajMalluu 


ow [Seer — Auer U (Pep) | F &@ (OU (Top) —U (Tp) I (6)| 


He 3aBMCHT OT NMOrsOMaTembHOH cHOCOOHOCTH MpHeMHMKa HM paBeH paSHOCTHl 
JBYX MOTOKOB: mMoToKa (2), maqaloujero Ha MpHeMHUK Nocwe HapyileHuaA Tep 
MOJMHaMHYeCKOorO paBHoBecus, H HoToKa aU (Typ), Magaiouero Ha Hero IIpHy 
Dud = Tep = Tup- 
PaccmorpuM cCJleqcCTBHA (5) JJM HEKOTOPBIX WACTHBIX CJIydaeB. | 
A. TepmoquHamuueckoe paBHOBeCHe: H3MepACMBI MOTOK HU, CJleAOBaTeJIb-| 
HO, NO0Ka3aHuA TIPHeEMHHKa DaBHbI HYJIIO. | 
B. Temneparypa mpueMHukKa oTsMuaeTCA OT TeMMepaTypbl CpeAbI, LOMO} 


Ycil . 
HUTeIbHbIC HCTOUNMKM pamuatlyn orcyTcTBy!0T (Syer = AucrU (Tecp)): 


¥ = aAnp [U (Pep) —U (Pop)]- (7) 


pu Tey > Tap NoKa3saHuA MpHeMHHKa MOJIO%KUTCbHBI, IPH Tep < Tp OTPH-| 
llaTeJIbHbI. YMeHbINeHHe TeMMepaTYPbl IIPHEMHHKAa SKBUBAJIEHTHO YBeJINYeHHIO | 
TeMMepaTypbl Cpelbl H Haodopor. 

B. Temnepatypbl NpHemMHuka H Cpedbl paBHbl, HMeeTCA WCTOUHHK paH-! 
allHH: 


Ww =. ytAnp ieee a Agee. (Top) ] . (8) . 


Ilorox, perncTpupyembId MpHeMHHKOM, paBeH pa3HOCTH MOTOKOB, UCIycKae-- 
Moro MH MOroulaeMoro HCTOUHHKOM. 
Ecam wcTouHHK ucmycKaeT Gombe, 4em mormomjaeT, TO Y >O. [pu 


McrIl 


ucr < AyerU (Tep) 3HaueHHA Y oTpHiaTedbHbl. MakcuMaJIbHO OCYLeCTBHMBIM 
MOJIOKUTeJIbHBIM MOTOK paBeH MOTOKY, HCNyCKaeMOMy HWCTOYUHHKOM, a MaKCH- 
MaJIbHbIM OTPHUaTeJIbHbIM MOTOK — MOTOKY, MOrsoulaeMOMy HUCTOUHHKOM. 


WCcrl 


J] TeMJIOBBIX HCTOUHHKOB CBeTa Syer = Ayer U (Tucr) AH MOITOMY 
Y= (0AppAgelY Giese ae ie (9) 


CuMMeTpHA BbIparkeHuaA (9) OTHOCHTeJIbHO IPHeMHHKa HM MCTOUHHKAa JlaJleKo 
He lowHad. Ec mpv 9KCnepuMeHTaJIbHOM MWCCJIeMOBaHHM paCCMaTPpHBaTb 
B3aHMHOe BIMAHHe JBYX OJMHAKOBbIX (OTOSJICEMeHTOB (HJIM Apyrnx mpHeMHu- 
KOB paj\HallMH), HarpeTbIX JO pa3HbIX TeMMepaTyp, TO A mpuMeHeHusa (9) 
cJIelyeT MPHeEMHHKOM Ha3BaTb TOT (POTOSJIeMeHT, TeMIepaTypa KOTOPOrO COB- 
maflaeT C TemMMepaTypou cpeybl. Bropot oToaseMeHT CJlelyeT CUMTaTb UCTOU- 
HHKOM. CorsacHo (5) nmoKa3aHHA 9THX COTOSJeMeHTOB OyyT paBHbl pyr 
Apyry m0 BemMuuHe WM OOpaTHbIMH 10 3HaKYy TOJIbKO B TOM CuJly4ae, ecum A 
M Ayer PaBHbl CMHUMe, T. €. AIA YepHbIX Ted. 

[it HepaBHOBeCHbIX HCTOUHHKOB pa3HOCTb B KBaf[paTHbIX CKOOKaX BbIpa- 
*KeHHA (8) eCTh MpeBbIeHe MOMHOTO UCIyCKaHHA CHCTeMbI Haj, ee TeMJIOBbIM 
MCIMyCKaHHeM, T. €. JOMMHeCIeHIHA (°)*. WmeHHo 9Ta pa3sHocTb HenocpescT= 
BeHHO perMCTpHpyeTca MpHeMHHKOM. 

Popmyvibt (8) 4 (9) MoryT cyXUTb OCHOBOM AIA OMpefeseHUA UcMycKaTesb- 
HOH HJM MOrsoulaTebHOM CMOCOOHOCTH MCTOYHHKOB CBeTa (KaK Harperpix, 
TaK H OXJlaxKeHHbIX). IIpH sTOM cjeqyeT HMeTb B BUY, TO pH pacueTax 


ncn 
Aucr WK Sycr MO IKCHEPHMCHTAJIbHBIM JaHHbIM HY2KHO YUHTbIBATh KaK TeMIHe- 


ap 


* B oOulem cuty4ae clola BXOMMT H pacceaHHe MU APyrue TUMbI HepaBHOBeCHOrO McHyCcKaHUA. 
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iTypy HCTOWHHKa, Tak MW TeMMepaTypy MpHeMHHKa, OCOGeHHO TIpH U3MepeHuu 
cr AIA OXJaKeHHBIX TeJl, KOPAa NOTOKH pafMallHy, UCIYMeHHbIe HM Morso- 
}PHHbIe HCTOUHHKOM CBeTa, OH3KH Apyr K Ipyry moO BewMuUHHe. 

B paOore (°) oTpHiiaTesbHOe OMTHKO-aKYCTHYeCKOe ABJICHHe MCHOMb30BaHO 
i H3MCPeCHHA CMEKTPaJIbHOM 3aBHCHMOCTH MCNYCKaTeJbHOM CMOCOOHOCTH rasa, 
xXomaileroca B KaMepe MIpHeMHHKa TPH KOMHATHOM Temmeparype. CorsmacHo 
), (9) pesyabTaT u3MepeHuA cTpor, ecau Tyerp =O HW NordomatedbHad cio- 
(QOHOCTh UCTOUHHKA MOCTOSHHa B JaHHOM CIICKTpaJIbHOM MHTepBaue. 

| I. Tloxasanua npwemuuka B camom oOulem cayyae (Tap se Tep & Tuc) 
‘fipeqemsiorca dopmyvio (5). [pu skcnepuMeHTabHOM UcceOBaHHU OGbIYHO 
sHTepecyloTCaA He aOCOJIOTHbIMH MOKa3aHHAMH MpPHeCMHHKa, a UX H3MeHeHHeM 
POH BBeweHHH MCTOUHHKOB cBeTa. [IpH orcyrcTBHH MCTOUHHKa MOKa3aHHA 
PHeCMHHKAa JatoT HyJIeBOH _oTCUeT 


Yo = YAnp [YU (Tcp) —U (Tnp)] - (10) 


7 Vi3smeHeHve moKa3aHui MpHeMHUKa, CBA3aHHOe C HaJIHYHeEM HCTOUHHKa, 
44aBHO 


M3 = Ge a Yo = VOA ns [ ae =; Ave U (Teo) : (1 1) 


Vi3 (11) cnenyet, uro Y, He 3aBMCHT OT TemMepaTypbI MpHemHuKa. Heo6- 
ee M JOCTaTOUHbIM YCJIOBHeM JIA OnpefevIeHHA HCIMYCKaTeJIbHOH (m0- 
NOWATeJIbHOH) CNOCOOHOCTH ABJIAeTCA HapyileHHe paBHOBecHaA Mex*KAy Uccue- 
\YeEMbIM BeLLECTBOM (HCTOUHHKOM) HM cpeyoH. Temnepatypbl BelllecTBa HW mpH- 
MH Ka MOryT ObITb JjaxKe OJMHAKOBbIMH. 

2. Jina uccweloBaHuA NMorvioulaTesibHOH CcmocoGHOCTH BeliecTBa OObINHO 
UCTIONIb3YIOT OosIee CMORHY!IO CXEMY, COCTOMIMLYIO H3 HCTOUHHKA CBeTa, HCCJe- 
nyeMOro MIOCKO-MapasesbHOrO COA HM UpHemuukKa. Ilpu paBHoBecuH Ha mpu- 
“MHUK MajlaeT MOTOK aU (Trp). Korga paBHopecve HapylleHo, Maatoului mo- 
rOK paBeH 


a | ace tr Ian caee) i Pel) (Ties) (1 Alc Ress) 
+ 4[Sen + Rex U (Tep)I ; (12) 


me Sc, WH Acy —UCMyCcKaTebHad HW MorsowlaTetbHad CMOCOOHOCTH CJIOA, 
Ron —ero KoapdulneHT OTpaxkeHHa. Pa3HocTb 9THX JBYX NOTOKOB onpejess- 
eT MOKa3aHHA NpHeMHHKA 


Mar YAnpAS a 1%Anp [ 8 ey Ascr U (T cp) ] (1 i + LS oe Rew) ee 
+ 7%Anp [Sea. — Aca U (Tep)] + ¥¢Anp [U (Tcp) — U (Tnp)] - (13) 


B 3aBHCHMOCTH OT TeMIIepaTyp cpebl MH MpHeMHHKa HM COCTOAHHA HCTOU- 
HuKa WOoKasaHua mpvemHHKa (13) MoryT ObiTb KaK MOJIOXKUTeJbHbIMH, Tak H 
OTpHilaTesbHbIMM. Ti3meHeHve 3Haka Y°" MO%KeT NPOWCXOAMTh TakxKe Mpu 
mepexoye OT OHOM OOMacTH cneKTpa K Apyrou. 

MsmeHenua noka3aHHi MpveMHuKa, CBASAaHHbIe C BHeCeHHeM MCTOUHHKAa 
palualuu mpH HasMuMN uCCeAyemoro CJIOA, OMpewemaloTcA PopMyJOn 


€ = (Anup (Suer = Aner U (Tcp)] (1 = Aas Rea) : (14) 


Pasjeius (14) Ha aHaJiorH4Hoe BbIpaxkeHve MpH oTcyTcTBHU cuJos (11), 
noJlyuHM 


Te 
Yi 


re x/ — onTH4ecKad TOMMMHa uCcIeqyemoro cJlox. B tbopmyvie OTCyTCTBYIOT 
BeJIMUMHbI, XapaKTepH3ylollWe HCTOUHHK HM MIPHeMHHK, BCJesCTBHe Yero OHA 
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=| AS Ra leah fe (TSAR eee, (15) 


if 
oueHb yO6Ha ld KOMMYeCTBeEHHOTO OMpeseseHHA CMeKTPOCKOMMYeCKH 
cBolicTB MulocKO-napadvienbHoro clos. B uactuoctu, 3Hayenue Y;"/Y, Bcel) 
ja momoxuTembHo, xoTa Yy" wu Yy MoryT ObITb KaK MOJIOXKUTCJIbHbI, Tak 
OTpulaTeIbHBI. CyleqyeT MOJYepKHYTb, YTO MpocToe cooTHouleHue (15), oOpIyl 
HO IIpHMeHAemoe JIA UsMepeHHii sHaveHHit x/, CMmpaBeQMHBO TOJIbKO JIA 1) 
HoueHua Y$"/Y,, T. €. Mp MpesBapHTeAbHOM MCKJOYeHHM TenMIOBoro ucMy| 
CKaHHA TIpHeMHHKa UW CJIon. EcuM Ke BbIUMCJIMNTb 3Ha¥eHHe Y/Y, paszeqmy 
(13) na aHamorMuHoe BbIPaxKeHHe IIpH OTCYTCTBHM CJIOA, TO MOJIyYYeHHOe Bbil 
paxkeHne OyjleT HUMeTb Oovlee COKIN BUD 


t [S#% — Ayo U (Top) EIU (Pep) =U (Tap) | 


(16! 


M MOKeT ObIT pa3HbIX 3HaKOB. Kak sBuyHo u3 (15), (16), Bemmannpr Y;"/Y) 
u Y°"/Y we 3aBMCAT OT ¥ HM Anp H, CweAOBATeJIbHO, OT BCeX HHIUBHLY adlb | 
HbIX OCOGeHHOCTel MpHemMHUKa padMaluu. SaBucuMocTb OT Typ BxoguT B (16) 
TOJIbKO uepes cbyHKuuio IInanKa. ( 

IIpumMenenve (16) B pa3JIMUHBIX YaCTHbIX CJIyYatX MO3BOJIMT MOJy4HTE| 
SHAYUTeJIbHO OoubIee KOJIMYeCTBO CBeReHHI O CBOMCTBax Mcceqyemoro CJIOA 
WM OMpeeJIMTb H3 He3aBHCHMBIX H3MepeHHH He TOKO Pon, HO HU Aca U Regs 
Tak, pu T ep = Tap == Ten Tacr yoy Y= Pen} mp T ner — Tep a Ten =" 
= Tap YoyY = 1— Aes; pu Tact = Ten ss Tap = Tcp H An = 
OG Yoa= ike. 7 

B uacTHoM cayyae mpu Top = Ten = Tnp (opmyaa (13) ympoulaetcs 


Vitus yaAny [Step Aes (Typ) AR eSIRaS (17) 


Bpipaxkenue (17) MoxeT CJIYKUTb JIA KOJIMYeCTBEHHOrO ONMCaHHA HOBOTO 
BapHaHTa OTPHWaTeJIbHOrTO ABJICHHA, MpeflwowenHoro II. M. Bpectepom (7). 
CorsacHo ero H3MepeHHAM HaJIWUHe HU3KOTeMMepaTypHOrO HCTOUHHKa He AB- 
JideTCA OOA3ATeJIbHbIM. I]pH He3HaUMTeIbHOM NOBBILIeCHHH TeMMepaTypbl MpH- 
eMHHKa (Tcp = Ten = Tnp) HCTOUHHKOM OTPHLAaTeIbHOH palualuu MoxeT ObITb 


guoGoe TevIo, HaxXoJauleecd Mp KOMHATHOM Temmepatype. M3 (17) BugzHO, uTO 


NOBbIMeHHE Typ 9KBHBaJIeHTHO 10 CBOeMy NelcCTBHIO MOHMKeHUIO [Sher- 


VuctutyT dusHkw H MaTeMaTHKH Tloctynuso 
Akayemun HayK BCCP 29 VI 1959 


UMTMPOBAHHASA JIMTEPATYPA 


*M. JI. Bettureposa, A. WH. Tepaosun, kh. A. Mauxpartos," Onmka 
cuekTpockonua, 1, 8, 1023 (1956). *M JI. Bethrepos, A. A. CuBpKor, 


u 
2. B. Maa x, Ontuxa u cnextpockonna, 2, 6, 823 (1957). *°M. JI. Befinrepos 
A. A. Cus Kos, Onruxka u cnextpockonug, 8, 4, 393 (1947). 4M. Jl. Befiure po B, 
JI. M. Heyaesa, H.A. Tlauxparos, AAD CutKon Ontuka i cnekTpockonua, 
4, 6, 797 (1958). °® B. HW. Crenauos, Ontuka u cmextpocxonna, 3, 1, 3 (1957). 


B. UW Ctenanos, A. C. XBamescexkaas, JAH, 116, 4, 588 (1957): H3sn. AH CCCP 
cep. (bus., 22, 9, 1089 (1958); Onruka u cnextpockonua, 5, 4, 393 (1958); ies Besopycck. 


roc. yHHB., cep. dus., 41, 19 (1958). 711.HW. Bpecuaep, O 
2, 220 (1958). ) Pp p NTHKa MW cnekTpockonua, 5, 
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ornagn Akagemun nayx CCCP 
1959. Tom 128, No 3 


TPEO@PHSHKA 


H. WW. BUBHJIALUBHJIM, A. M. 3AML[EBA, B. ®. JIATIUEBA, 
A. A. OPJDKOHHKHJ3E u Lf. K. CYJIAKBEJIMI3E 


BJIMAHHE H3MEHEHHA BEPTHKAJIbHOM COCTABJIAIOWNEN 
CKOPOCTH BETPA HA OBPA3SOBAHHE JIMBHEBbIX OC AJIKOB 
MW FPAJIA 


(ITpedcmaeaeno axademuxom H. H. Bexya 25 V 1959) 


Ha6.oeHua Hay CIOMCTO-Ky¥eBOM, KyYeBOH H MOLLHO-KyYeBOL OOAUHOCTEIO, 
poBeyleHHpe B 1956—1958 rr. B 3akaBKasbe HM Ha KaBKa3e, noKa3aJIM, TO: 
1. BeprukaibHas cocTaBAloliad CKOpOcTH NOTOKOB, onpeseseHHad pajuo- 
OKalHOHHbIM MeTOJOM, c TOUHOCTHIO 15% OT H3MepeHHOH BeJIMUYMHEI, B COHCTO- 
yueBbiX OOJlakKax B CpeqHeM 
aBHa 0,1—0,3  m/cex; B ™ 
yuepoih oOsauHocTH 1— gap 

M/CeK, B MOULHO-KY4eBbIX 
Onakax 10—15 m/cex, a 
TeAbuble NoppBE yocrn-— | 0 
aioT 25 mM/cek. Cxkopoctb *_ | 
OPTHKAJIbHbIX MOTOKOB B ome 
onake W wapacraer c BB OF MAI 0. 8 6 0 0 5 05 Bnfer 
OTOH lo MaKCUMaJIbHOro 


HayeHna Wy, B BepXHel Puc. 1. Xo u3MeHeHMA BepTuKabHOH cocTaBsAIOUeH 
[acTH OOJlaKa, mocue uero CKOpocTH BeTpa MO BBICOTE. CnuoluHbe KpHBbIe — 


TeopeTHuecKHe, MYHKTHPHble — 9KCMePHMEHTAJIbHEIC. 
laqMHaeT OpicTpo yObBath PTO 56 \r., Ii uac.; B— 14 VI 1956 r.. 
Mt, Puc. 1). 17 uac.25 mun.; B— 13 VI 1956 r., 12 uac. 30 mun. 


2. Temnepatypa B_ Kyue- 
30M OG/laKe B NepHogx ero pa3sBuTHa Ha 0,5—1,0° Bbuue TemMepaTypbl OKpy- 
KaloleH Cpebl Ha TOM xe ypoBHe. B mepnoy craOusM3sallnu U4 pacnaa ky 4e- 
oro OO6laka B BepXHeli yacTH TemMMepaTypa OOlaka Ha 0,5—1,0° HuxKe, 4eM 
’ OKPyKalowleH cpese. : 

3. BogHOocTb B KyYeBOM OGaKe pe3KO BO3PacTaeT B MpeBePWIMHHON YacTH, 
ora Kak B HMKHEli M CpeHeli uacTAX BOMHOCTb M CNeKTpP OOAUHBIX Kaleb 
fEHAIOTCA He3SHauNTeIbHO. HuxKHAA YaCTb KyyeBOrO OOJIaKa COCTOHT B OCHOB- 
OM 3 Kaleb paluycom 6—10 p, Hapazy c 9THM HaGvlojaeTcA HeOOMbIUIOe 
‘OJIMYUeCTBO THTaHTCKHX Kaleb Cc patuycom 40—60 p. Pasmepbi Kaleb B Bepx- 
eH uacTH oOlaka ~ 600 pw (cm. puc. 2). 

4. IlospneHve Ha 9KpaHe MOKaTOpa NYJIbCHPY!OWMX M pacTyWIMX 30H OTPa- 
KeHHA, 10 HallieMy MHeEHHIO, OObACHAeTCA YBeJIMYCHHeM BOMOHOCHOCTH B BepX- 
eH uacTu OOakKa. SOHbI OTPaxKeHHA PacnowJaraw4rcA Hall YPOBHEM MaKCHMajIb- 
[bIX BEPTHKaJIbHbIX Ckopocteh Wm. OnyckaHve 30HbI OTpaxKeHHA NO BPeMeHH 
OBMaylaeT C HavaJIOM BbIMaeHHA JIMBHEBbIX OCaIKOB. Topu30HTasIbHaA MpoeK- 
[ua Tpafoporo ouara, cya MO WMpHHe NoOc NaeHuA rpaya, He MpeBpllllaeT 
IECKOJIBKHX KB. KHJIOMETPOB. 

VWcxoya u3 9THX JaHHBIX, Obl paCCUHTaH POCcT OOMAUHbIX KaleJIb B KYYeBOM 
[ MOULHO-KYYeBOM O6slaKe 3a CUeT TpaBHTalMOHHOM Koary Alun. Pacuetbl 
[POBEeHEI To MeTosy Boysua (*) u Kupioxuua (*). TouxocTb astoro MeTowla ycTy- 
(aeT TOUHOCTH MeTOJa, mpeqomeHHoro H. C. MWamKuypm (1), HO pacuerbl 3Ha- 
UTeIbHO ympoulaiorca, a owuOKa moO cpaBHeHHIO c metoyom [lumKuHa He 
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npespiuaer 5—10%. J\usa mpocroTpt pacueToB ObluIO MpHHATO, 4TO cKopoc?} 
BOCXOMALerO MOTOKA ABAAeETCA JIMHEHHOM PYHKIUMeEH BbICOTHI 2 


W (2) = ad24-@ Ip Z<Zm, 
W (Z) = AZm = Q) \ém— a) a b Npu z Sian 3 
Pe Zm— YPOBCHb MaKCHMaJIbHOt CKOpocTH W», BOCXOAAIMMX MOTOKOB; 0 


CKOPOCTh BOCXOMAIMLMX MOTOKOB Y OCHOBaHHA OOJlaKa; @ M Gd, —rpalveHTH 
CKOpOcTH MO BBICOTe. 

PacueTbl NoKa3aJIM, UTO MpM OOJIbIIMX CKOPOCTAX BePTHKAJIbHbIX MOTOKOI| 
Ha BOCXOJAUeH BeTBH TpaeKTOPWM Kalla mouTH He pacTeT. SaBHCHMOCTH) 
MexKIY palluycom kann R uM Bbr 
coroli z MaeTcaA ypaBHeHusamn (1) 
u (2): 


AB b 
t= a2 ee a | a| 
b AB R \Aa/®@ | 
(za) a) 
Jing! << Zinn (1] 
Zoe Doak ee eh 
AB b 
2 lage Ro a 


— 22m 

rie A=4/gE —5.- 10°; oa 

Puc. 2. Pororpadua Kanu, 3axBayeHHo mopyw- = 1,3-104 wu onmpememneTcA HE 

KOH B BepXHell uacTH OOaKa coorHomenua V = 8R aaa 45 be 

<R< 1000u; V(R)—cKopocge 

MayeHuA Kalida; g—BOXHOCTb oOGmaka; E — KosxpPuuveHT 3axXBaTa, MpHHH- 
MaeMbIM paBHbIM 0,85. 

Kanu 3ayepKuBalorcsa B BepXHelt uacTu OOJIaKa, rye CKOpOcTH MaJIbl, 
OCHOBHOH pocT KallwId WIM rpayMHbl MpOMCXOAHT B MpeABepWHHHOU 4acTk 
oOsaka. BepiliwHbI TpaeKTOpHH KallJIM Zyr WH ee payWyc B BepluHHe TpaeKTO- 
pun R,, ONpelessioTCA H3 COOTHOIeHHH 


/ R \Aa/® 4 
— Zim oe 
(YH ag oe 


b A8 a az) fb AB eee 
2ar = eas a Aa + 8 Boles (Aa | 8) ( aRo os 
AB b a Amp AB = Aa | (Aas) 
op Ati eels sll (Aa 8)( aRo eral ’ (3) 
OF tO. A @ / (Aa+8) | 
Rar = Ro | Ce 0) ( aRo —;4,)| (a 


IIpH nannpix g = 107° r/em’, E = 0,85 nonoxenne BepmmMHbl TpaeKTOpHI 
3aBHCHT B OCHOBHOM OT BbICOTbI, Ha KOTOpOH W = W,,, w cTreneHu yOpiBaHHs 
W c BpicoTon. 

EculM BepXHAA YacTb MOU{HO-KyYeBoro OOMaKa HaxOUTCH Mpu TemmMe 
paTypax Oovlee BbICOKMX, 4YeM TeMMepaTypa ecTecTBeHHOM KpUCTaM3allHu 
TO OOaKO oOcTaeTCH KameJIbHO - 2KHAKUM. Korga Wm >Vx(R), rae Vx(R)— 
KPHTHYCCKaAH CKOPOCTb, T. €. CKOPOCTb YCTAHOBUBINerocA PaBHOMepHorO ma 
MeHHA YaCTHIUbI C pawquycoM B 2,0 MM NOM WeHCTRHEM CHJIbI TAXKECTH, TO BOB 
HUKaeT WellHad peakilusa (*), MpHBOAAUad K AKKYMYJIAWHH OoubIOrO KOH 
uecTBa BJlarH B BepXHeH YacTH O6NaKa HW UHTeHCHBHBIM wHBHAM. Ecu 
Wm< Vx, Takoe O6aKO MOXKeT NaTb He NpPOMOJDKUTeJIbHbIN CaObI JIMBeHb 

Kora Temnepatypa sepluiuHbl o6aKa HHKe TeMliepaTypbl €CTeCTBEHHO! 
KPUCTAaWIN3alHH, OOpasyercsa rpay. Pagnyc Bbinasaiouel rpaqoBol yvacTuut 
Sy 


pemesserca M3 H3BeCTHOrO COOTHOIMECHHA 


We ; 
aE Fie? (5) 


H 0) — WJIOTHOCTH BO3SAYXa COOTBETCTBCHHO Ha YPOBHe 2, U Y IMo- 


IpxHocTtu Semiu; R—paynyc kan B MM, W,,—MaKCHMaJIbHaa CKOPOCTb 
CXOJAUIHX MOTOKOB B M/CeK. 

Anuaslu3 YpaBHeHHA pocTa KallJIM C YYeTOM 93IMIOPbI BEPTHKAaJIbHOM CKOpo- 
uw BeTpa (puc. 1), mMoKa3biBaeT, 4TO: 

| A. Poct rpaqunH fo pasMepos R~2—4 cm npn Wm or 10 jo 20 M/cex 
)OHCXOJHT B OCHOBHOM B MpeABepliMHHOK YacTH OGwaKa, B Havasle HHCXO- 


fieli BeETBM TpaeKTOpuM rpaza u onpeyenszerca ypaBHennem 
| ; prmiGep i. XC 
ea VO agp 
5 se b | EON cys ae le 
== SV Ror 5 Aa cdi ee Ee (VR-VRu)| ’ (6) 


t 


. 


a 


= 1,2-10°; paguyc R onpenensetca u3 coorHomenua W = YVR naa R > 
1000 w. Jlambneluimit pocT rpaquH 6e3 yuera TadHua Ha yudacTKe MyTH 
i 30Hbl MAKCHMAJIbHOH CKOPOCTH BeEPTHKAaJIbHbIX MOTOKOB JO OCHOBaHHA O6- 
laka (z= 0) paccunTbiBaeTCA 43 COOTHOLIEHHA: 
2 = \ 
z= im + G—aha(SVR+1)4 
A ING) == b ») = a 

+ aks EY Ra) too eOR-YR]. 
 B- Bpems, HeoOxogumoe via pocra rpaWH lO yKa3aHHbix pa3sMepos, 3aBH- 
MT, TIABHbIM OOpasoM, OT BeMuHHbI W,, W KoNeOMeTCA B Ipewenax 20—70 Muu. 

B. KoneuHpit pa3smep rpayuH 
allO 3ABMCHT OT BePpTHKaJIbHOH Taonuia 4 
OULHOCTH oOOaKa. OCHOBHBIMH 
apaMeTpaMu, Ol pe Wes AIOML UM a-10°, cex™ 
OHeUHBIC PasMepbl TpakHH, AB- 

SOTCA: BOMHOCTb TMocTymaroulHx 
| OOaKO BOSYIUIHBIX MAaCC, BBI- W107 2, cM/ceK 
OTa HYJeBOH U30TePMbI, BeHUH- 
(a Wm Hee YCTOMYMBOCTS BO Bpe- 
{CHH, a TAK2Ke TpaveHT CKOpOcTu 
ePTHKaJIbHbIX MOTOKOB MO BbI- R,,, cm | 0,034! 0,029} 0,025} 0,025) 0,019 
‘ore. Zi kM | 3,74] 3,85 | 3,93 | 3,97 | 4,08 

BepmimHa TpaeKTOpHH, Bpema R, , cm| 0,34] 1,02] 2,01} 3,20] 6,9 
6pasoBaHHA HM KOHeEUHbIC PasMe- PR cw 0,38 1,06 2,04 3,23. |. 6,04 
bl TpafMH B 34BUCHMOCTH OT Be- ¢ wun. [59 114 174 2999 340 
mMuuHbE! W,, pacCdHTaHHble m0 
papHenuam (1) — (2) mpu 3aqanubix gu E, npupesenpi B Taba. | Hua puc. 3. 

OcHoBHOe NOO*KeHHve, MpPHBOAAMee K KOJIMYCCTBEHHO HOBbIM Pe3syJIbTaTaM 
0 CPaBHeHMIO C MIpeAbITYULUMM HCCIELOBAHHAMU O pocTe TpafOBbIxX WacTHI, 3a- 
MOUaeTCA B yYUeTe USMCHEHHM BEPTHKAbHOM COCTABJIAIONMEM CKOPOCTH BOSsYII- 
[KIX IOTOKOB IO BbICOTe, YTO MOZBOMAeT CHeMaTb CeMyIOUlWe BIBOJBI: 

1. AkkyMynauuaA OombUIMX 3anacoB KalesbHOM BOA MU rpafa MpOuCXoLUT 
| IPeABePIUMHHOH 30HeE OGslaKa, YeM HM OODACHAeTCH OOMbIUIaA MHTCHCHBHOCTD 
| KPaTKOCPOUHOCTh JIMBHEBBIX OCaLKOB H rpaya. JLna oOpasopanua rpanuH Janke 
PYNHBIX pasmepos (R = 2—3 cm) TpeOyeTcH MOU,HOCTh KyyeBoro OOMaKa 
; 8—9 KM, YTO H HaGsOMaeTCA B ECTECTBEHHbIX YCJIOBHAX. 

2. Bosmeficrpue Ha BePXHIOIO YaCTh PasBUBaloleroca MOULHO-KyYeBOrO O6- 
aka pH W,,>V, MOBepXHOCTHO-aKTMBHbIMM HM THPPOCKONHYeCKMMH  BeLILeCcT- 
aM He JlaeT NOJOxKUTebHOrO acddexTa. Takoe BO3JeHCTBHe MOXKET BbISBaTb 
caxkKleHHe HW pacceuBaHve MaJIOMOUHOrO KyyeBoro OOsaKa C He3HadHTeJIbHbIMHA 
ePTHKaJIbHbIMH NOTOKaMH. 


2 Bec |ie Hak 9 | 


7 42 | 17 20 | 30 
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3. Tlpenorppamenve uu xoTa Obl OcabeHMe Tpafla BOSMOXKHO IyTEM MON| 
HOH KPHCTasIMsalHH MocTyNaiwleH B OOMAKO KamesbHO-KHAKON Nepeox ax 
JeHHOM cbpakWHH, NpensATcTBy1oWleH PpaBUTaMOHHOMY PocTy rpafHH. 

4, Ecuin Obl HaM ObIIO H3BECTHO BpeMA MH MeCTO OOpasoBaHHA OUara, TO As 
IpeqoTBpallleHuA pala NyTeM cNMOWHOM KpPUCTaIIM3aLMN MOTpeOoBasOcb Ob 
4—10 xr fiomucroro cepe6pa. OgHako, TaK KaK MbI H€ 3Hae€M 3THX NapaMeTPOB 
IA MpeMOTBPAaMleHUA rpayla TpeOyeTcA KONMYECTBO BeMlecTBa, Sombulee Ha 2— 
3 mopsyKa. 


| 
Puce. 3. Poct mepBpix acral 
rpafaB o6naKe: / — mp m0) 
CTOAHHOH CKOpOcTH BOCXO,a 
mero MoTOKa: a—W=25 m/cek 
6 — 20 m/cex; @— 15 m/cex 
2e— 10 m/cex; O—8 u/caee 
e — 6 m/cex; 9*—4 m/cexK; 2— 
Cc yueTOM H3Me€HeHHA CKOpOCTE 
BOCXOZAMUX MOTOKOB MO BBICO: 
Te, CKOpocTh NayeHua rpayHl 
paccunTpIBaeTcaA 10 Bekmany! 
a— W=20 wm/cex; 6— 
17 m/cex; 6 — 12 M/cex; e—4 
m/ceK; 8— c yueTOM H3MeHeHHS 
CKOPOCTH BOCXOJAMMX MOTOKOE 
MO BBICOTe, CKOPOCTbh NaleHus 
rpafuuH paccuvTana Mo Halu 
SKCNEPHMCHTAJIbHBIM JlaHHBIM: 
a— W= 30 m/cex; 6— 2 

/cek; e— 17 M/cex; 2— 12 

mM/cek, 0 — 7 m/ceK 


V3 pcero cKa3aHHOro BbITeKaeT HEOOXOAMMOCCTh DLOBeJeHuA aspHeLimMy 
paOor B CJIeYIOWMX HanpaBseHuAX: 

1. Hccnetopanve MouHO-KyyeBol MH rpaxoBol OOa4uHOCTH Cc WembIO paspa: 
OoTKH ObIcTporo onpeyeneHud MapaMeTpoB O6saka (TemMepatypHI, cKOpocTt 
BOCXOAAMLHX MOTOKOB WH BOMHOCTH) MH OOHApyxKeHHe TpaOBbIX OUAroB. 

2. OrpaOorka MeTOJHKH HeMPepbIBHOrO BHECeHUA PeareHTOB B 3alaHHyK 
30HY OOJlaKa. 

3. Uspickanne HOBBIX Oosee NeleBLIX KPUCTAJIMM3YIOULUX BELIECTB, a TAKE 
NOHCKH CpeACTB, 3aepxKMBaIOWIMX ECTECTBEHHYIO KPUCTaM3aluIo O6adHbD 
yacTHll. 


OmbOpycckan sakcnequnua Iloctynuso 
VMuctutyta npukiaqyon reodusuku 26 IV 1959 
Akayemuu Hayk CCCP 
UMTHPOBAHHAA JIMTEPATYPA 
1H. C. Ul] umxku nu, O6naxa, ocayxu u rpo30Boe seKTpHyectTBo, 1959, erp. 168—176 
2H. Jlienrmiop, @usuka o6naKoB MH  ocagKop, C6opx. ct., WJI., 1951, » exp, 24g 
3B. B. Kuptwxun, Yu. san. JIPY, B. 9, Ne, 210, 9 (1956). 4 E. Bowen, Quart J 
Roy Met. Soc., 75, Ne 336, 37 (1952). 
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Jloxxayn Akayemuun nayr CCCP 
1959. Tom 128, N: 3 


TEO@PHSHKA 


M. Tl. BOJIAPOBHY, 3. H. MAPXOMEHKO n Lf. A. COBOJIEB 


MCCJIEXOBAHHE MIbE3O3JIEKTPHYECKOLO I®PEKTA 
KBAPUCOJWEP)KAWIMX TOPHBIX NOPO B MOJIEBbIX 
ak YCJIOBU AX 


(ITpedcmaezeno axademuxom A. B. Ilfy6xuxoeoim 25 V 1959) 


Ha oOCHOBaHHH TeOPpHH Mbe309JIeKTpHYeCKHX TeKCTYP, pa3pa6oTaHHOL 
B. Wy6unxospm (1), Opwio npesqnomoxwKeHO HalMuHe Mbes02/eKTpHyecKoro 
nbekra y HeKOTOPBIX THMOB FopHEIxX nopog. B pesysibTaTe JaOopaTOpHBIX OMbI- 
B Ha HeOOJbINUX OOpasilax (7) ObwIO ycTaHOBJIeHO, UTO FOPHHIe NOPOLI, cosep- 
lee OPpHeHTHPOBaHHble MHHepaJibl — Mbe309JIEKTPHKH, MOryT OOpa30BbIBaTb 
ee ree TEKCTYPbI H OOMaalOT MbesoseKTPUYeECKUM dppekToM. 

Wy TOrO, YTO YTO CBOHCTBO IipeAcTaBJIAeT MHTepec B CBA3H C MpoOsemon cbu- 
KH 3eMJIeETPACCHHA WH C TOUKH 3peHHA pa3paOOTKH HOBOTO MeTOa pa3BeAKH 
JIC3SHBIX HCKOMAeMbIX, ObIIO MOCTaBJIEHO H3yyeHHe MbesoadpPeKTa B MOJeBbIX 
MOBHAX. IlepexoQHbIM STaNOM OT NaOOpaTOPHEIX HCcCeOBaHHH K MOJIeBbIM 
3HIMCb MOJeJIbHbIe ONbITHI (3); OHH MOKa3aJIM, YTO IPH MpoxoxZeHHU yupyroro 
IbTPpa3BYKOBOrO HMIlyJIbca Yepes GIOK KBaplcosepxKalleH TOpHOH Mopoypl 
(ed MT. 1.), OONlaqatouleH Nbes0dIeEKTPHYeCKHM 9PppekTOM, B Nopose Bos- 
HKaIOT 3JIEKTPOMalHUTHBIe BOJIHBI. 

IloneBbie HcculeqOBaHHA MpOBOLWINCb Ha OOHAaXKeCHHAX KBapUWMTOB HM FHeHcoB 
palouax roposos Kpmurpima 4 KapaOaa Ha Cpequem Ypaue, a Take Ha rpa- 
uTo-rHelicax IIpnupTEmickoH 30HbI CMaATHA B BoctouHo-Ka3axcTaHcKoH 06- 
acTH. IlocTaHoBKa ONBbITOB Ha OOHAaKeHNAX FOPHHIX NOpos OOycwioBeHa *Keva- 
AeM TIOJIYUHTb Mbe3OIIEKTPHYeCKUH ac:pPpekT TOPHbIX NOPO Ha MaccHBax B YH- 
‘OM Bue. OrcyTCTBHe MOKPbIBaIOMeH TOJILLH HAHOCOB MO3BOJIHJIO He YYHTHIBATb 
DH UccJleloBaHHuH mbesoadppekta Apyroro seKTpwueckoro 9sddpektTa, Tak- 
€ CBA3AHHOTO C BO3eHCTBHeM YUPyrux KoeOaHHH Ha MOposy, a HMeCHHO, ceH- 
fO2JIeKTpHyeckoro adpekTa BToporo pojla (£), H38y4eHHOrO B MOJIeBbIX YCJIO- 
aax A. T. Vpanoppiom (*). 

QekTpHyeckvNe KONeOaHHA, OOYCJIOBJIEHHbIe Mbesos@eKTOM, BO30yxKJa- 
iCb B Pe3yJIbTaTe PacMpocTpaHeHuA NO KBaplcosepxauleh Nopose ynpyrux 
IH, BbISBaHHbIX yRapoM rpy3a konpa. Ilostomy np W3yyeHHH Mbe309J/IeKTPH- 
ckOrO adcbekTa B Moyle HAMM MpHMeHANAacb alMapatTypa, HMeBWWaA HeECKOJbKO 
3MEPHTeJIbHbIX KaHaJIOB H OOeCNeyMBaBUIaA OMHOBPeMeHHY10 3alCb 3JIeKTPH- 
CKHX H YUPYyrHX KoOMeOaHHH, 4TO NO3BOJIANIO MPOBOAUTb COMOcTaBJeHve UX 
KY COoOoH MO BpeMeHH H BesIM4HHe CHrHaJoB. M3 npuBeseHHol Ha puc. | 
ILMJJIOrpaMMbI, MouyyeHHOH Ha THelcax, BHHO, 4TO 3JIeKTpHueCcKHe U 
Ipyrve KOJeOaHHA, 3aperHcTPHpOBaHHble Ha OMHHX HM TeX %Ke paccTOAHUAX 
- IYHKTa yapa, NouTH coBnayaioT BO BpeMeHH. JIA TeX HM Apyrux mpocexku- 
11OTCH (PaSOBble CABHIH C YBEJIMYeHHEM PacCTOAHMH OT MyHKTa yapa Ao mpuem- 
aKa CHPHaJOB. 

Kaxkj[bii H3MepHTeIbHbIM KaHaJl COCTOAJ! H3 MpHeMHHKa CHIHaJIOB, YCHJIH- 
JIA WM TadibBaHometpa. IIpHemMHukaMu 9JIeKTpH¥eCKUX KOMeOAHHH CK 
ATYHHbIe WiacTHHKH 150 X 100 MM HU 93eKTpOpasBeOUHbIe — KOJIbILIKOBBIC 
IeKTposbl. Yupyrue koNeOaHuaA MPpHHNMasNcb Ccelicmorpadamu COJIC-52 auekt- 
yuHaMuyeckoro Tuna. IIpHHaTble CHrHaJbl NocTyMaM Ha MATHKaCKaHble 
MJIMTeIH, COOPaHHbie Ha COMpoTHBeHHAX. HeoOxoquMble YacTOTHbIe Xapak- 
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/ 
TePHCTUKH YCHJMTeTeH JOCTHTaHCb MyTeM IIPHMCHCHHA MOJIOCOBbIX PHJIbTPOF 
CO CyIeLYIOMLHMHM J\Mana3oHamH uacTot: 1-H 250—500 ru, 2-H 500—1000 ru ¥} 
3-% 800—1500 rn. VYeusmenuble curHasibl perHCTPHPOBaJIMCb Ha WJIehoBom OCI, 
norpade. Jia OTMeTKH MOMeHTa yJapa uCnOMb3sOBasICA CelicMorpad, KOTOpBIF| 
ycTaHaB/IMBaicA Ha paccrosHun | M or nyaKta yfapa. M3mepenve amexTpnye| 
CKUX WM YNPyruHx KomeOaHHH MpOHSBOAHIOCh NO MpOAObHbIM HM MONepeuHbIN| 
npodunam. War mpocbuia B 3aBHCHMOCTH OT KOHKPeTHbIX YCJIOBMM COCTaBAAL 
0,5;2u5Mm. Merogquka H3MepeHHA 10 NPOPHIAM NOSBONAIA U3yYYaTb H3MCHeEHHE 


seu TEEL 


~~ 


1s 


WM I Nyy tf 
| 
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Puce. 1. OcunanorpamMMbl, momyueHHble Ha THelicaXx. 
1, 2, 8 — anexTpuyueckue KomeOaHun; 4, 5, 6 — ympyrHe 
Koe6aHHa; 7 — OTMeTKa MOMeHTa yJlapa. PaccTosHus OT 
mMyHktTa yqapa: 1 uv 4—2m; 2u 5-4; 3u 6—6™M; 
a—nHyslepad MapKa BpeMeHH 


HMHTCHCHBHOCTH HM 3HaKOB (ha3 PerHCTPHPYeMbIX BIEKTPHYeCKHX HM YIPyrHXx KO- 
JleOaHHi C YBeJIHYeHHeEM PaCCTOAHHA OT MPpHEMHOH TOUKH WO MyHKTa ylapa. 
CiellyeT OTMeTHTb, UTO KaxKIbIM KaHaJl HME] OAMH SIeCKTPOL, NepemellaBiunicw 
M0 Mpoduio, WH OMMH 3a3CMCHHbIN QICKTPON, ABJIABWIMMCA OOLUIMM JIA BCex 
TPeX SJIEKTPOM3MePHTeJIbHBIX KaHaJIOB YCTAHOBKH. Takum O0pa30M H3MepsAsach 
PasHOCTb MOTeHUHAIOB MexKAY NOXBHXKHBIM IICKTPOXOM, YCTAHOBJICHHbIM Ha 
npodusie, H 3a3eMJICHHbIM 3/IEKTPOAOM, BLIHECeCHHbIM 3a IIpelesbl KBaplcosepxa- 
IerO MaCCHBa. QeKTPOsbI H CelicMorpadbl YCTaHaBJIMBaIHCb PANOM Ha MOBepx- 
HOCTH TOpHOu Nopoxbl. Bo3sHuKuiMe mpH yape ceHcMHueCKHe HU B7IeKTpHYeCKHe 
KOI€OaHHA OMHOBPEMCHHO 3aNHCbIBAJIHCb Ha OMHY H TY 2Ke OCIWMIOrpaMMy. 

HicceqopaHua, MpoBeyeHHble Ha Ypasle, NOsBOIMIM OOHAPyXUTb U 3aperu- 
CTPHPOBaTb MIbe309IEKTPHYeCKHH 9PeKT KBAPWMTOB HW THeEHCOB Ha paccTOAHHH 
Qo 6 M OT llyHKTa yapa. QueKTpHyecKHe KOeOaHHA Obl 3aNcaHbl Ha pasHbix 
PacCTOAHHAX OT NYHKTAa yapa, NpHueM C yBeMYeHHeM PacCTOAHHA aMIVIUTYyLa 
QJIEKTPHYeCKUX KOeOaHHh yMeHbiatacb. [Ipu usmepeHuax Ha yacrorax 350 ry 
aOcOJIOTHAaA BeIMYHHA 3aperMCTPUPOBAHHBIX 3ICKTPHYCCKHX CHTHaIOB Ha 
pacctosHuu 1,5 M or nyHKTa yfapa cocrapmasa npumepHo 1000 us u Ha pac- 
cTosHuM 6 M oKono 500 wB. BenmuuHa sueKTpHuecKHX KOseOaHHli Ha TeX Ke 
paccTOAHHAX Ha yacToTe 1000 ri Oba Ha MOPANOK MeHbINe, UTO COOTBETCTBOBAJIO 
YMCHbUICHMIO HHTCHCHBHOCTH YIPYyrMXx KoNeOaHHH TakxKe Ha NOpAOK. Yupyrue Ko- 
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aHHA CO3aBaJICb yapoM rpysa Koripa BecoM B 40 Kr, MajlaBLlero C BbICOTHI 
M. BecbMa HHTCHCHBHBIe 9IeCKTPpHYeCKHe KoOeOaHHA BONM3H MecTa yapa 
PMY AapHbI SCKTPOMAFHUTHBIM HMMYJIbC), BePOATHO, OOYCsIOBIeHbI CyMMap- 
iM 9:PeKTOM, KOTOPbI CllaraeTcH H3 KOeOaHHH, BbISBAHHDIX mbes0abdek- 
WH SJIeKTPH3allveH FOPHOH NOpoLbl IPH yape rpy3a 3a CueT KOHTAKTHBIX AB- 
tHuit. [Ipuynapueili umnysape Ha6sogaica A. P. Usanoppim npu nowesplx uc- 
ie7LOBaHUAX CelicMod/IeKTpHyecKoro addekta (*). Pacuerhr H 9KCMepHMeHTAaJIb- 
qe WaHHble NoKasaJiM, 4YTO NpHyAapHblt 2leKTPOMarHUTHBIM UMMysJIbC 3aTy- 
jeT OOPaTHO MponoplnoHaIbHO KyOy paccTOAHHA MU yxKe Ha paccTOAHHU B 
3M Ip JaHHbIX YCOBHAX He OKa3bIBaeT BJIMAHMA Ha pe3ysbTAaTbI H3Mepe- 
a. Ha ruelice (Ypan) Ha npcduaax mpuMepHO TOM 2e MpOTAXeHHOCTH Tak2Ke 
JPHCTPMpOBaJIMCb SJeKTpHYueCKHe KOeOaHHs, HO 3Ha4HTeJIbHO MeHbIeH MH- 
CHBHOCTH, 4eM Ha KBapUuHTe. 


4 1iey HUSa a MORES EER REREE SE 
LAMMROEROREAITEUG i 
i 
lel. | 
ia I: 
0 QOY G02 03 004 O05 Of 


Puce. 2. OcuussorpaMMbl, NowyueHHble Ha OOHaKeHHHM TpaHHToO-ruelicos. / — 

OTMeTKa MOMeHTa yJlapa, 2, 3, 4— SneKTpHueckue KoneOaHua, 5, 6 — yupy- 

rue KomeOaHua. PaccTosHua oT myHKTa yfapa: 2— 15 mM; 3u 5— 25M; 4u 
6 — 35 M; @— HywleBad MapKa BpeMeHH 


Ilpu ucceqoBaHuu Ha rpaHuTo-rHelicax Ka3axcTaHa HCnOmb30BaHHe Goulee 
oujHOrO Kompa (rpy3 100 Kr naga c BHICOTHI 3,5 M) H MOHOJIMTHOCTb O6HaKeHHA 
O3BOJIMJIH IIPOCJeHTb Mbe30aJIeKTpHyecKHe KOJIeCOaHHA Ha paccCTOAHHH M0- 
aka 40 mM. Ha pue. 2 npuBeyena ocuMIorpaMMa, Nojy4yeHHad Ha rpaHuTo- 
HelicaX pH ycTaHOBKe J/IeKTPpOAOB UW ceHcMorpados Ha paccTOAHHAX Ro 35 M 
T WyHKTa yapa. 113 mpuBeeHHol OCMWMIJIOrpaMMbI BHLHO, YTO 9IeKTpHyecKHe 
UTHaJIbl PETHCTPHPYIOTCA 3HAYHTEIbHO MO032%Ke MOMeHTAa ylapa, a HMeCHHO B TOT 
OMeHT BpeMeHH, KOra K MpHeMHOM TOUKe NOAXOAMT yupyru uMnysbe. Ta- 
MM OOpasoM, B JaHHOM cJlyyae perncTpupyeTcs Nbesos1eKTPHYeCKHH scdexT, 
O3HHKalollui B OOslacTH aleKTpofa. AOcomIOTHaA BeEMYHHAa CHPHasIOB Ha 9TUX 
accTOAHHAX JocTurana 100 uwB mpH usMepeHHAX Ha YacTorTe 350 ru. 

TlocKombkYy KOJIMYECTBEHHOH XapaKTePHCTHKOM MbesoseKTpHyecKoroO 3¢p- 
eKTA ABJIACTCA BEIHYHHA OTHOWICHHA JJIEKTPHYeCKOLO 3apsjla K M€XaHHyecKo- 
Ly YCHJIMIO, BbISbIBAIONEMY YTOT 3apA, aHAaJIM3 MOeEBOrO MaTepHata MpoBoAHA- 
A MOCPeACTBOM CPaBHeHHA OTHOWeCHHH aMIVIMTY 2IeKTpHuecKHX KoONeOaHHi 
V,) K ynpyrun (Vy). [Ipu 9ToM ammMIMTyAbl yupyrux KomeOaHHt y ceicmorpados 
Ka3aHHOPo BbIILe THMa BbIpaxKaucb B MHKpoBOIbTax. Ha HeGoubuIMx paccTos- 
MAX NopsAyKa 5—20 M OT NyHKTa yapa B yCJIOBHAX KPHcTasIM4YeCKOrO MaC- 
WBa IOBEPXHOCTHbIe BOJIHbI HMeIOT HaHOOVIbIIMe BEPTHKAIbHbIC AMMIHTYIbI 10 
PaBHeHHI0 C ApyruMu THNaMH BouH (°). MMenHo 9TH BOMHbI B OCHOBHOM perHcrT- 
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PHPOBaJIHCb HaMH; HM COOTBETCTBOBAJIM Ha OCWHJIJIOrpaMMe MO BPeMeHH 9dJ1eK 
pHuecKHe KoleOaHHA, OOycMOBIeHHbIe MbesoappeKTomM. OTHOUWeHHe VAVy Mc: | 
MOJIb3OBAIOCb HE TOKO WIA CPaBHCHHA JaHHBIX, MOMYYCHHBIX AVA Pas/M4HBIX | 
TOPHbIX MOpod, HO M Kak KPUHTepHi WA ycTaHOBJeHHA Mb€3O3IIKTPHYCCKOM | 
IIPHPOAb ABJCHHA. OTO OTHOIWeHHE MO2KHO ObITh NOCTOAHHBIM JIA OHO 4 
TOH 2%Ke NOPOAbI H AIA OMHOrO THNAa BoOH. IlomyyeHO, YTO AIA KaKOM H3 HCCI | 
JOBAHHHbIX TOPHbIX MOpOA STO OTHOMICHHe H3MeCHAIOCb Ha MPOTAXCHHM Bere | 
IIpO@HsIA BECbMa HE3HAYHTEIbHO, OMHAKO JIA PasHbIX MOPOA OHO Pe3KO Pa3/H4- 
Ho 0 BeaMuuHe. Jia KBapuuToB oTHomeHHe V./Vy Ha uactrore 300—400 rm co- | 
ctapaset ~0,05, UTO B HECKOJIbKO pa3 Goble, YeM Ja rHeticos Ypaua (0,014) | 
MU Ha NOpALOK Ooupule, 4eM JIA rpaHuTo-rHeicop Ka3axcrana (0,005). 

Kak H3BeCTHO, IIbe309/IEKTPHYeECKHH S:pPeKT ABJIACTCA MOJAPHbIM 9PPeKTOM. | 
Tlostomy c W3MeHeHHeM HanpaBeHHA ynpyroH edopmMalluu omxKHAa COOT- 
BETCTBCHHO MCHATbCA (hasa Mbe303IEKTPHYeCKUX KONeOaHHH. B cBaA3u C STHM 
usyyeHHe 3HakoB (a3 KoOeOaHHH, NOJYYeHHIX B Mole, MpekCTaBAAeT HECOM- | 
HeHHbIM MHTepec. OTOT NPH3HAK MOKET OKA8aTbCA OMHHM H3 CYIU[CCTBEHHbIX JIA | 
BbIQICHHA Mbesosdiekta cpelu Apyrux 9IeKTpHyecKUX asddPekTOB y TOPHBIX } 
MOpod HU mpexkyJe Bcero celcMOdIeKTPHYecKOro siceKTa BTOporo posa. B pesysb- | 
TaTe HaGJOJeHH Ha KBapILuTaX HM FpaHHTO-rHelcaxX BbIACHHOCb, YTO BAOJb 
Bcero Mpodusia, HayuHaa c pacctosHuaA 1,5—3 M, 3Hak *a3sbl PerucTPpUpyembIx 
KoueOaHit OCTaBasICA MOCTOAHHDIM. BOM3H WYHKTAa yapa HHOra HaGwIOalacb 
WMHBepcuA (pa3bl. 

C wembio NOYYeHUA JONOMHUTEIbHBIX JaHHbIX O Mbe303/IEKTPHYeCKOM 3(p- | 
(bekTe TOPHbIX MOPO, HCCIeOBaHHbIX B NOe, B MaOOpaTOpHH Obl H3MepeHbl | 
IIbe3O3JIEKTPHYeCKHE MOLYIH OOpa3suoB, B3ATbIX C YYACTKOB, Ha KOTOPbIX Pe- — 
THCTPHPOBaJICA Mbe3ORICKTPHYeCKHH sadpPpeKT. CpaBHeHHe Mbe303IEKTPHYCCKHX 
MO)lysleH, H3MCPeHHbIX B HallpaBJICHHAX, HOPMaJIbHbIX K MOBEPXHOCTH OOHAKe- | 
HHA MOPOAbl, WOKa3aJl0, YTO MO BeJIHYHHE Mbes09:ektTa Noposbl cslekyeT pac- — 
NOOXKUTb B CELYIONLEM NOPAAKe: KBaPINT HMeeT Mbe3OMOM Yb d’3g5—= 3,6- 10710 © 
CGSE, rueiic Ypana d’ss= 0,67-10-!° uw rpanuto-ruelic d’s3= 0,038-10-7°. 
Kak BHHO, 3Ha4eHHe Mbe3OMOLYJIA KBAPpLUTa Ha NOPAROK Sombie MbeSOMOLYIA 
rpanutTo-rueica KasaxcTaHa M MpMMepHo B 5 pa3 MpeBbllllaeT MbeSOMOLYyJIb— 
ruelica Ypana. TakuM o6pa30M, HaOsloflaeTcA aHaOruaA C pe3sysIbTaTaMH M10- 
JeBbIX JAHHBIX Id OTHOWMeHHA V,/Vy. [lerporpaduyeckoe ucceqoBaHnve IW Mos 
9TUX MOpOA HM MOCTpOeHHe AMarpaMMbl OPHEHTHPOBKH ONTHYeCKHX OCel 3epeH 
KBaplla JIA HAX MOKa3al0, YTO NOPOA, OGsaqaroluHe SO/bIUIMM Mbes03/IEKTPH- 
yueCKHM 9eKTOM, HMEIOT JIYYLTY!O OPHeHTHPOBKY OMTHYeCKUX OCeli 3epeH 
KBaplla. 

Hecmorpa Ha TO, uTO MbesoacppeKT BceX HCCeAOBaHHBIX B MOIeBLIX YCN0- 
BUAX MOPOM BecbMa HeOombWol Hu cocraBasaetT 0,05—0,5% oT nbesoaddbexta 
MOHOKPHCTaJIla KBaplla cpe3a X, OKa3aJIOCb BO3MOXKHbIM PCFHCTPHPOBaTb ero 
B MOJI€BbIX YCOBHAX. [besoaekTpHYecKHH ascppekT %KWIbHOFO KBaplla, COCTAaB- 
JIAIOWIMH, COracHO a6opaTOpHbIM UcceqoBaHuaM, 3—5% or mbesoadbexta 
MOHOKPHCTaJIa KBapila (°), Mou KeH MpOCeKUBATbCA 3HAYHTEIbHO JyuLle, UTO 
BaXKHO JIA pasBeqounon reopu3suKku. Mcnomb30BaHue Oosee MOWLHOrO MCTOUHHKA 
YUPyrux KomeOaHHH NO3BOMUT PerucTpupoOBaTb MbesorxpPeKT MPH HaNMUnHH Ha- 
HOCOB HW Ha 3HaYHTeIbHO OOMbIIMX PaccTOAHHAX. 

WuctutyTt dusuku Seman Tloctynuso 


um. O. fO. Imugta 19 V 1959 
Axkayemuu Hayk CCCP 
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Hornage Akagemun nayr CCCP 
1959. Tom 128, Ni 3 


TEXHHYECKAA ®PH3BHKA 


K. A. OCHMOB 
POCT SEPEH UW MOJIZY GECTb B METAJIJIAX 
(IT pedcmaeaeno- axademuxom H. II. Bapdunem 27 V 1959) 


1. Dengem (1,”) NoKasa, YTO H8OTepMHYeCKHH pocT sepcH B peKpucTau- 
3OBaHHbIX MeTaJIaX BbICOKOM CTeEMeHH YHCTOTbI MOXKET ObITb ONHCAH ypaB- 
PHHeM 


D? — D? = K, exp (— AH,/kT) t, (1) 


fe D) u D—cpequue 3HaueHuA HatadbHOrO HM TeKyUlero, UW3MepeHHOrO B 
OMCHT BPeMeHH H38O0TepMHYecKoro OTKura ¢, WHaMeTpoB 3epeH; K,—napa- 
2TP, KOTOPBIM MoxeT ObITb BbIPAKeH Yepe3 3HaYeHNA ATOMHOFO OObema, TIO- 
OAHHOM peuleTKH HM NOBepXHOCTHOrO HaTAKeHHA Ha rpanuax 3epeH; AH,— 
Heprua akTuBaluu; k—mocTrosuHHad BombyMana; T—Temnepatypa B °K. 
2. B uncTbix MeTauuiaX BbICOKOTeMNepaTypHad epopMallua © Ha HeycrTa- 
OBUBUIeMCH yuacTKe KPHBOH MoJsyyecTH MpH pacTA%KeHuH MO_YHHAeTCA 
DaBHeHHIO 


e = Bi”, (2) 


je 8 H M—KOHCTAHTHI, 3aBHCALMe OT TemMepaTypbl, ¢—BpeMA H30TeEPMH- 
2CKOH MOJIsyuecTH. 

TeopeTuyeckue uccuieqoBaHua (°,*4) B COOTBETCTBHH C OMBITOM, IPHBOLAT 
COOTHOLICHHIO 


8 = 8, exp (— AH,/kT) sinh (uc/kT), (3) 


fe By —Konctanta; AH,—9HepruaA akTHBAallMN MoJsyuecTH; VU — aKTHBUpy- 
bl OObEM; o —MIPHJIO%KeHHOe IPH PacTa*KeHHH HalpAxeHHe. 

3. Asropom G6pii0 mMoKa3aHo (°), YTO M@KCHM@JIbHbI2 3HaveHHA 9HeEprHy 
Nanny sepeH E,, Nosmydatouueca MpH OOMbIUMX yrdaxX UX Mes0pHeHTallnn, 
IA MCTAJWIOB C TpaHelleHTpHpOBaHHOH HM OObeEMHOMWeHTPHpOBaHHOH KyOnye- 
KOH pelleTKAaMH MOryT ObITb BbIPaxKeHbl COOTBETCTBEHHO (hopMyJIaMu 


Basel 35, wr, (4) 
| Eig Esa lH pa (5) 


[e {.— MOlyJIb CIBUra IPH HeBbICOKUX TemMepaTypax; f— aTOMHbIM pamuyc. 
Baio TakxKe moKa3aHo (°) Hamuune cooTHOMeHHA Em, —~q, rae g—mpe- 
2JIbHad DHEPruA CABUTOOOpa3s0BaHHA B KPHCTAaJIIM4eCKOH pelueTKe; OHA xe 
BIIACTCA SHEPIvel AKTHBAWHH MPOWeCCOB BO3HHKHOBCHHA O4AarOB MpejeJIb- 
oli TepMOAMHAMHUeCKOH HeycTOMYMBOCTH B KpuCTaWIe HM B MeTaax 6¢e3 
OMMOPDHBIX MpeBpallleHuH OUAarOB «OKAabHOTO MaBsICHHA», MOHATHE O 
OTOPOH H3sI0X%KeHO aBTOpoM B paOorax (%*). Besmmunna gq paccunTbIBaeTcA 

0 cbopmyvie 
Hp — Hoog0 


g=—T; cine so (6,7 — In Lb shies 93% | ? (6) 
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rye Hr,— Hoge — pa3HOcTh sHayeHHi TeNsocoxepkaHUA TBepRoro MeTAdII 


2 lob ta 
IIpH TemlepaType muiapnenua T; U Mpa craHAapTHOM TemMMepaType 298, 16°K 
Sooge — SHTPOMHA TBEPLOrO MeTaJia MPH cTaHAapTHOK TemmepaT ype. Ju MHO- 
THX MeTaJJIOB paccudTaHHble 3HayeHuA gq cooOMleHbI B paoTe (%). | 


4. B cayuae MeTasJIOB BbICOKOM CTeMeHH YHCTOTbI MOXKHO 3aMEHHTb CIIpas 
B@JJIMBOCTb COOTHOIIECHHA 


AH; = Alyse Ge (7)! 


Tak HalpHMep, JIA CBHHIa MOJYYeHbI ZKCM€PHMeHTAJIbHbIe 3HaveHH®A) 
QHeprHH aKkTuBaluH (B  KKas-r-at):AH,=6,7 (Pb 99,9999%) (1); 
AH,=7,7 (Pb 99,99%) (48). Paccuntanupie (°,”) no dopmyam (4) 
(6) sHauenua En, Mu q JA CBHHWA PaBHAIOTCA COOTBeETCTBeHHO 7,37 Hi 
8,02 kkau-r-aT}. 

BuinonHenue cooTHomienua (7) NoaqepxKuBaeT TunoTesy, YTO AKTHBUPOBaH- 
Hoe COCTOAHHe KaK B Culy¥ae pocTa 3epeH, TaK HW B ClyYae HeyCTaHOBMBIWeHCA 
MOISyYecTH pemcTaBsAeT COOOM COCTOAHHeE MaKCHMaJIbHOrO pasyMopALoVeHHA 
B KPHCTAaJJIMYeCKOH PellleTKe, HIM COCTOAHHE «OKAJIbHOFO MWaBJIeHHA», WI, 10) 
TepMuHosoruu Haxtpnoéa (24), «3apoybill Wid mepexoga K TwiaBseHHio». TaKoe 
COCTOAHHE MOET ObITh MOLPOTOBJIEHO JEHCTBHeEM Pa3JIHUHbIX (PAaKTOPOB, HalpH- 
Mep: Jle30pHeHTallHeh KPHCTaNIHTOB, TeMJIOBBIMH (PuyKTyalluAmu, MelHcTBHeM 
TIPHJIOMKCHHHIX HAllpAKeHUM WM pasJIMYHOrO pOka pasMaluu. 

IIpu HawuuH B MeTaJJIe CHJIbHO MCSOpHCHTUPOBaHHbIX KPHCTAaJVJIMTOB, KOP- | 
Ja Ha MOBEPXHOCTAX HX CONPARKeHUA JOCTHPAeTCH MAKCHMAJIbHOe, pee bHOe 
3HaueHHe SHEP pasyNOpAMOYVeHHA, AKTHBUPOBAHHOe COCTOAHHe Kak JIA po- 
cTa 3epeH, TaK H JWJIX HeYCTAHOBMBIUeHCA MOM3YYeCTH MOKeT ObITh NOATOTOBIe- 
HO UHMCTO TeoMeTpHYeCcKUM (PaKTOPOM — esopHeHTauMeH KPUCTAJJIMTOB, U DO- 
NOJIHMTeJIbHOH TeMOBON (JIYKTyYaUMu IHeEPruu WIA AKTHBAILMM B 9TOM CJly4a * 
He TpeOyerca. ; 

BakaHcuu, ABJIAICh WeHTPaMM OUYATOB <«JIOKAJIbHOTO TWWJIaBJIeHHA», MOLyT 
TipeicTaBATb COOOH aKTHBHPOBaHHble MecTa B peuleTKe. IIpuH stom cmeqyer 
OTMeTHTb, UTO BEIHUHHA TaK Ha3bIBaeMOH SHEPrHH OOpa3s0BaHHA BakaHcun E 
copmaflaeT c BeMunHaMH E,, MU G, KaK 9TO ObWIO NOKa3aHO B paborax (°*,/”). U3 
9TOFO, OMHAKO, He culeqyeT, YTO BeNHYNHHI EL, U g OOYCOBJICHbI BOZHHKHOBEHHeM 
BaKaHCHH B KPHCTaJJIMYecKOu pemieTKe. Hao6opor, Oomee BEPOATHBIM ABJIAeTCA 
jlonymenne (°), uTo BemvunHa E,, o6ycoBeHa BOSHUKHOBeHHeM Ha rpaHnax 
3epeH MuCNOKaLHH HU NO CBOeH Mpupose mpecTaBsaeT npemebHOe 3HayeHHe 
9HeEprHu CABHrooOpas0BaHHA B pewleTKe. Ha 9TOM OCHOBAHHM aBTOp cunTaeT, 
4TO IIPH4MHA OM3KOFO COOTBeETCTBHA BeHUHH Ey, Em, g 3aKIOUaeTCA B TOM, 
YTO BCe OHH MpeLcTaBAIOT COOOH NpewembHoOe 3HAYeHHe SHEP MOKaMbHOrO 
CUBurooOpasoBaHA B KPHCTasMYeCKOH pelleTKke. OTUM cBUuroob6pasoBaHueM 
M XapakTepH3yeTCA AKTHBUPOBAaHHOe COCTOAHHe B pelieTKe. A TaK KaK OHO TIO 
cBoeH MpHpose BKOUaeT B CeOA MOKANbHYIO NeperpynmupoBKy aTOMoB, HX 
HeOOJbINHe NMePeMeLIeCHHA, TO BPA, JH HMeeT CMBICA MPHHATOe B HacTORMee 
BpeMA MOLpasqeseHHe MOJIYYaeMbIX SKCIePHMeHTAIbHBIX 3HAYeHHH SHeprHuH 
aKTMBaHu PANa TpoleccoB Ha 2HEPruio OOpasoBaHHA BakaHCHH U SHeEprHio 
AKTHBalM NepeMelleHHA ATOMOB WIM BakaHculi. [lonvMaHHe aKTMBUPOBaHHOrO 
COCTOAHHA KaK JOKaJIbHOrO CABMrOOOpas0BaHHA Cc yuacTHeM TpyMbl aTOMoB 
UcKIN0UaeT HEOOXOAUMOCTS TaKOrO NMOspaspenenus. 

Haxrpu6 c corp.(1,**), uccnenys camozuddysmo B TRephoM HaTpuu Hu coc- 
cbope Npu ruqpocraruyeckux JaBeHuax Zo 12000 xI/cm?, ycranosuau, uTo 
aKTUBUPYyeMbIH OObEM B KPHCTAJJIMYeCKOH pewleTKe cocTaBuseT OKONO 50% 
aTOMHOrO OObemMa. Ha STOM OCHOBAaHUN OBI CeaH BLIBOL, ITO OObeM jedexta, 
cnocoOcTBytlollero camofuddysuu, mpevmyuiecrBeHHO nepemertatouleiica Ba- 
KaHCHH, He MPe€BOCXOLMT NOJOBMHbI ATOMHOTO OObeMAa; STO YKa3bIBaeT Ha CMe- 
Il€HHe ATOMOB NO HallpaBJICHHIO K BAKAaHCHH; COCeJHHe AaTOMbI KaK ObI 3avleuH- 
BaloT BaKaHCHlO, NOJKNMas ee OObeM. B pesyibTate BOSHHKaeT, 0 TePMHHO- 
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tu Haxrpu6a u Xangnepa (18), «penaxcus», KoTopan OyfeT HaxOUTLCA B 
BHPOBaHHOM COCTOAHHH. 


HCTHTYT MeTasuypruH um. A. A. Batikopa Tloctynuo 
AkayemMuH HayK CCCP 22 V 1959 


UHMTHPOBAHHAS JIMTEPATYPA 


P. Feltham, Acta Metallurgica, 5, ester ne 97-(1957). 2 Ps Fe lat hanes 
of Metals, 86, 95 (1957—1958). 8 N. F, Mott, Phil. Mag., 44, 742 (1953), 
1 Feltham, a) Phil. Mag., 45, 9 (1954); 6) Brit. Js Appl. Phys., 6, 26 (1955); 
roc. Phys. Soc., B, 69, 1173 (1956). Sek UA) © Ol On m'o:.8, AH, 128, Ne 2 (1959), 
A. Ocunos, Mss. AH CCCP, ODE Neal As ta Ke Ac Olen mol Be Abn oie 
(1958).. § K. A. Ocunos, Mss. AH CCCP, OTH, Ne 9 (1958). ® K. A. Os 
ov, Neue Hitte, 3 Jg, H. 10, Oktober, S. 619 (1958). LTC eee Online 
@ Winegar d, Acta Metallurgica, 6, No 4) 280, 260 (1958). LEONE is Nieaien ine 
e b, Tercera Reunion Internacional Sobre Reactividad De Los Solidos, Madrid, abril, 1956 
bom. 2K. A. Ocuno ss, JIAH, 121) .Ne 5 (1958). 1 N. H. Nachtrieb, 
S. Handler, Acta Metallurgica, 2, Ne 6, 797 (1954). 
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HTornayn Arkanemun nayr CCCP 
1959. Tom 128, NM 3 


XHMHA 


T. Tr. AMMHOB, B. B. 3EJIEHILOB u HW. A. CABHY 


MATHUTHAS BOCIIPHHMUMBOCTb HEKOTOPbIX OKCAJIATHbIX 
KOMIIJIEKCOB GETbIPEXBAJIEHTHOFO YPAHA 


(ITpedemaeaeno uxademuxom B, H. Cnuyoinom 21 IV 1959) 


iMsyuenve MarHuTHOM BOCNPHUMUMBOCTH COeMHEHHH U“eTbIPeXBaseHTHOrFO 
Ha HHTePeCHO TeM, TO NO3BOJIAET OTBETHTb Ha BOMpOC OO ero JIeKTPOHHOM 
durypanu. ; 

B Hone uerbipexBaJleHTHOTO ypaHa [Ba HeCMapeHHbIX 3JIEKTPOHa MOryT 3a- 
aTb 6d- un 5f/-opOutn. Torga, cormacHo npapunam TyHyja, OCHOBHOe Co- 
‘sAHMe UX OyeT oNpesemaTEcaA TepMaMu °F, u 2Hy, a ac:deKTHBHbIe MAarHUTHbIe 
MCHTbI PaBHbl COOTBeTCTBeHHO 1,63 u 3,58 MarHeToHoB Bopa, ecuH “Meet 
re pacceyl-cayHyepcoBckoe B3auMOselcTBHe. BeseycTBue TOTO, YTO 9JIeKT- 
ibl, HaxXoauHecs Ha 6 d-ypoBue, Gomee NOMBepKeHb! BIIMAHMIO JICKTPHYECKHX 
meH COCeMHHX aTOMOB, OpPONTaIbHaA COCTAaBIAIOUaA OObINHO MOUTH MOJIHO- 
o10 NOAaBJIeHa H MarHUTHbIH MOMEHT B 9TOM Culy4uae ONpPesesAeTCA TOMbKO CIH- 
M H PaBeH Pogp= 2,83 Lp. 

B wacrostjei craTbe cooOulaiorca pesybTaTbl Wsy¥eHHA MarHHTHOH BoCc- 
)MMMUMBOCTH TPeX OKCaslaTHbIX KOMMeKcoB U (IV): 


Ka [U (C2Og)a] « 5H2O, Bag [U (C2Oz)a] » 6H2O wu Cde [U (C2Oq)4] - 7H20. 


Bmeppple MarHuTHad BOCIPHMMUMBOCTbh 9THX COeAHHEHH Oblla u3sy4eHa 
A. Tpux6eprom u T. K. Tlerpxxak (*). O{Hako MarHuTHaA BOCIPHHMUMBOCTb 
Ompefesasacb JIMlIb IPH KOMHATHOH TemMNepatype H, KpOMe TOrO, He y4HTHI- 
jlacb NOMpaBka Ha MaMarHeTH3M KaTHOHAa H OKCaJlaT-HOHA. 

MaruHuTHad BOCIPHUMYMBOCTb YKa3aHHbIX BbILMe KOMIVJICKCOB Oblla H3yyeHa 
MH B WHMPOKOM TeMMepaTyPHOM HHTepBase. SHaHve KOHCTaHT Belicca, a Tak- 
> yueT BCX [MaMarHUTHBIX NOMpaBOK JaeT BO3MOXKHOCTb Oolee TOUHO BHIYHC- 
Tb accbeKTMBHbIe MarHHTHbIe MoMeHTE! U (IV) B STHX couAX. 


Ta.O since 
Aunanu3 OKCaJIaTHbIX KOMIIJIEKCOB ypanHa 


ween Bone Vi3pacxofoBa- 
Coegqunenue Hapecka BBIYHCI BbIUHCI Peer ones 
Hangy., % / ? | naftn., % % Oude yrSag 
[U(C204)a] -5H20 0; 4242 28,30 9,83 14,60 
0,0845 28,80 28,45 Se 10,76 10,00 
9[U(CoO,),] -6H20 0,0775 | 24,20 41,40 | 14,44 7,98 
0,1205 Dray iO) 24,48 W200) Leos) 
U(C,04)a] -7H2O 0, 0858 — 14,00 — 
cee : 0, 4230 24,90 DS NO = 13,40 13-40 
0,0929 — 13,90 — 
0,1080 | 24,50 a7 14,20 


OxcamaTHbIe KOMIVICKCbI YeTHIPeXBaJICHTHOFO ypaHa NOyYalucb 10 MeTOLy 
A. Tpun6eprau T. K. Derp2xax (1). Mosyuennpie coequnenud JOBOAMMHCh TO 
B/lyIUHO-CyXOrO COCTOAHHA M aHaIM3HpOBaJIMCb Ha COfePrxKaHNe KPHCTAMN- 


3al\MOHHOM Bob! u ypaHa. Bola ompesessuach MyTeM BbICyIMMBaHHA HaBeCk 
mpenapara mpu 105—110° C xo mocrosuuoro Beca. Conepwanue ypaHna ompen 
JOCb THTPOBAHHEM HaBeCKH KOMMIeKCa MepMaHraHaTOM KaJIHA B aTMOC@ep 
COs. PesybraTbl aHau3a MpuBeyeHbl B TaO. 1. q 
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Puc. 1. 3apucumocTs seamunnbt y-! of aOcomorHol Temmepatyppl ana Ky[U (C2Oz)a] 
-5H20 (1), Bag[U (C204)4]-6H2O (JJ) uw Cde[U(C2O4)4]> 7H20 (JI), a tTakxe QW 


v, paBHoro 2,83 H 3,58 pp 


MarHuTHad BOCHPHHMUMBOCTh u3Mepsviach mo MeToxy Tyu. YcTaHosk 
6blla CHaGKeHa CMelMabHbIM MpHcnocoOseHHeM, MO3BOJIABLUHM paOoTaTb 
IWHPOKOM HHTepBaJle TeMMepaTyp OT KOMHATHOM BIJIOTb JO TeMMepaTYyPbI KI 
NeHHA 2%XHAKorO a30Ta. B ké 
yeCTBe CTaHAapTHOro BeLIeCTE 
MbI HCHOJb30BaIH cob Mops 
OQpeKTHBHbI MAarHATHbIN MC 
MCHT BBIYHCIAJICA MO PopMyd, 


Hoop = 2,839 VxyU" (T+A 


La Our wna. 2 


Mogg 4 KOHCTAHTHI Belicca OKCaslaTHbIX KOMIJICKCOB 
YeTbIPeXBaJICHTHOTO ypaHa 


KouctTaHta 
CoequHeHue 


Mob Belica, 0K. M@lHHTHAaA BOCMPHHMU4MBOCT 
xU** onpeyeuasacb 43 9KCII 
PHMeHTaJIbHO HalyeHHOH MC 
Ka{U(C20,)a] -5H20 JIAPHOH BOCIPHAMYMBOCTH x 
Oopasen I 3,62 3 62 AS 0 42  HOCNe BHeCeHHA COOTBETCTBYK 
O6pasen If 3,62 ; 62 IHX MOMpaBoK Ha JMaMarHe 
Baal ta0a)al pete a8 res ie nes rn 
pasell 3, \s,60 0,03 \132 4 oHcTaHTa Bericca A BBrunc 
O6pasen II 2.63 /alonend nik oamahan ane we ypaBHenmio 
Sateen ae 3, 84 108 1 
pasel : a 
OSpasen II | 3’86f8»85-E0,04 ipgf tt 79 A = *— — 250, 


rye ¢—TaHrenc yrula HakJIOHa MpAMOJMHOMHOrO yaacTKa KpHBOH, y 1 — o€ 
paTHOe sHayeHHe BOCMpHuM4NBOCTH Op 250 °K. 

PesyJlbTaTbl H3MepeHHA MarHUTHO BOCIPHHMUMBOCTH OKCalaTHbIX KOMIMJIE 
Kcos U (IV) npuBefentt B Ta6n. 2 u Ha pue. 1. 

M3 paccMOTpeHiaA 3aBHCHMOCTH MarHHTHOM BOCIIpHMMUMBOCTH OT TemMepé 
Typbl (puc. 1) BufHO, 4TO BCe H3yYeHHEIe COeMHHEHUA MOLYMHAIOTCA 3aKOH 
Kropu — Beiicca prime remnepatyppt 195° K. [Ipu 6omee Hu3Kux Temmepatypa 
HaOMOaloTcd 3aAMeTHbI€ OTKJOHCHHA OT STOTO 3aKOHa, MPHYeM B pasHoit cre 
NeHM JIA PasHbIX coequHeHH. AHanorM4Hble OTKMOHeEHUA OT 3aKoHa Kiopn - 
Belicca HaO/lofaiuch HW paHee Aid Apyrux coeqnnenuli (3,4). 

Ork1oHeHHe or 3akoHa Kiopu — Beficca npu temnepatype umxe 195° | 
OOyCJIOBIEHO, ,HO-BUAHMOMy, BO3HHKHOBCHHEM HMSKOTeMIepaTyPHbIX MarHy 
HbIX aHOMaJIMM, H BOCIPHHMYMBOCTh C NOHM2KeHHeM TeMMepaTypbl HauHHae 
BO3SPaCTaTb MejVIeHHee, YeM STO CeLyeT MO cdbopmyse 
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| OddekTHBHbIe MarHHTHbIe MOMeHTHI KOMIIeKcoB U (IV), Kak 3TO BULHO U3 
(0. 2, exaT B mpegzenax 3,60—3,85 marnerona Bopa, uro HaxogUTcA B XO- 
WWeEM COrlacHH C TEOPeTHYCCKHM 3HAYCHHEM [ygp= 3,08 wp. Bolle yKasbiBa- 
Cb, 4TO o*PeKTHBHbIM MarHHTHbIt MoMeHT 3,58 wp Mpesmonaraer Hanuane 
fl€KTPpOCKONMYeCKOrO COCTOAHHA ypaHa, ompefemaemoro TepMom °Hy, a 9TO, 
CBOIO OUepeb, YKa3bIBaeT Ha TO, UTO Ba HECHaPeHHbIX BICKTPOHA YeTEIpPeX- 
\AJICHTHOrO ypaHa 3aHuMatoT 5 f-ypoBeHb. 

B 3aksi0ueHHe aBTOPbI MpHHOCAT rmyOoKky1o OarofapHoctTb B. Bb. Esyoxu- 
(OBY 3a IlCHHbIe COBETHI. 


Mockosckuk dH3HKO-TexHHuecKHi Tlocrynusio 
MHCTHTYT 24 II 1959 


LKKTMPOBAHHAA JIMTEPATYPA 


A. A. Ppunoepr,T..K. Werpmx ax, Tp. Payuncr. AM CCCPY 7; 177 (1956) 
Gace Hutch ts Omi Ne ll lott sPhyse Reve, “onet229 (L947 a 82) Ce Ace elniiat 
Rison, N. Elliott, J.-Chem. Phys., 16, 920 (1948), #C. A. Hutchison, 

Herzfeld, J. Chem. Phys., 23, 1650 (1955). 


Jloxxann AkaweMuu HaykR CcccP 
1959. Tom 128, Ni 3 


XHMHA\ 


d. Jl. FOJIKA®APB u FO. B. BOJIBKEHLITEMH 


O JEACTBHM BPOMA HA 2-ALETOTHEHOH B HPAHCYTCTBUHU 
M3BbITKA XJIOPHCTOFO AJIFOMMHH 41 


(ITpedcmaeaeno axademuxom A. A. Banaxdunom 14 V 1959) 


B 1956 r. Tupcon u Ion (*) cooémunu, sro np 6pomupoBaHnun alleTodeHo- | 
Ha B MpucytcrBuu 2,o—3 moze 6esBonHoro AICl,; 6e3 pacrsoputena OpoM| 
BCTYNaeT He B GOKOBYy10 Wellb, Kak OObINHO IPH OPOMMpOBaHHH STOO KeTOHA, § 
aB Apo, B MeTa-MosloweHve K KapOoHHIbHOH rpynne. B 1958 r. umu xe (?) 
yCTaHOBJI€HO, YTO JaHHbIli MeTOM, MO-BHAHMOMY, MOxXeT ObITb MpHMeHeH JIA 
TayloWUpoBaHuaA B AApO WM JpyrMxX apoMaTHYeCKHX KapOOHHJIbHbIX COeLH- | 
HeHHIt. 

Ponb AlClsB 2TOH peak, BEPOATHO, CBOAHTCA K OOKMPOBaHHIO allHJIbHOH 
rpyNnbl NWocpescTBoM OOpa30BaHuA CTOHKOrO THOpHAHOrO KOMIWVIeKCa JHMepHOH - 
IMKJIMYeECKOH CTPYKTYPbI. : 

IIpeqcTapsasio MHTepec KaK C UMCTO NpakTHYeCKOH, TaK H C TeOpeTHYeCKOH | 
TOUKH 3PCHHA H3SYYHTb BJIMAHHE ITOTO CBOEOOPAa3HOrO MeETOIa OOKAabI GOKOBOH | 
Wenu Ha Npowecc OpoMupoBaHHA aJIKHJI-2-THEHHJI-KeCTOHOB, Halpumep 2-arlero- 
THeCHOHA, KOTOPHIM B OObIUHDIX YCJIOBHAX TaJIOHLUPYeTCA UCKJIIOUNTEIbHO B 60- 
KOBY10 Ler (*,*). MoxkHO 6bII0 pacC4UHTLIBATb Ha TO, TO MB 3TOM Culy4ae IIpHeM, 
HCHOb30OBaHHbIM I]upconom M IlJonom, no3BoHT HaMpaBuTb mporecc B CcTo- 
POHY 3aMelleHHA KOJIbILEBOrO aTOMAa BOAOPOAAa, HO, YYMTHIBAA CHJIbHbIM 4-opveH- 
THPYIOWMH Sekt aToMa Cepbl, 3apaHee TPYAHO ObWIO IpeycKasaTb NomO*wKenue 
(4 unu 5), B KOTOPOM NpoMsoHeT 3ameuleHue. 

JIlutepaTypHble JaHHbIe MO SICKTPOPMILHOMY 3aMeL[eEHHIO MPOH3BOAHbIX 
THOeHa, HMEIOUIMX B NMONOKeHHM 2 3aMmecTHTeb 2-ro pofla, rOBOpAT O TOM, 
4TO 4-OPHeHTHpyiolllee JelicTBue aTOMa Cepbl NpeBaHpyer Hal, HanpaBJAIOUIMM 
qelicTBueM MeTa-opventanta (°). [lostomy kak HATPOBaHHe, Tak H OpomMupoBa- 
Hue 2-THOdeHabyernga (°°) OObHO MpHBOHT K cmecu 4- u 5-u30MepoR c mpe- 
o6jlafaHvem 5-H30Mepa. 

I[peqnpuuatoe Hamu OpomupoBannue 2-aleroTHeHoHa B IpucytTcTBHH 2,5 Mo- 
se OesBoquoro AlCls 6e3 pacTBOpHTeA NpMBeNO K MOMyYeHHIO HeomucaHHOrO 
B suTepatype 4-Opom-2-aueroruenona (I). B KayectBe no6oyHoro nmpoxyKta 
ObWI BbieteH 4,5-1MOpoM-2-alleTOTHeHOH, CTpoeHHe KOTOPOrO MOATBepxK,eHO 
OKHCJIeHHeM B U3BeCTHYIO 4,5-2MOpoM-2-THoenKapOoHoBy1o KUcOTy (2); 
5-OpOM-2-alleTOTHeHOH B MpOAykTax peakWHu He OOHapyxeH. 

Crpoenue OpomsamelleHHoro KeToHa I foKa3aHo JByMsaA NyTAMu (cM. cxeMy). 
OxucleHHeM ero noslyyeHa u3BecTHad 4-6pom-2-THocbeHKapOoHOBad KUCHOTa 
(II) # ee JeKkapOoxcunupoBanuem — 3-6pomrnotex (III); pH alleTHMpoBaHun 
nocmetHero oOpasopasica 3-6pom-2-aneroruenou (IV), onucaHHnrit, OHako, 6e3 
AokazaTelbcTBa ero crpoenua, UretuKondom c corpyfHukamu (1°). 3-Bpom-2- 
alleTOTHEHOH IPH BOCCTaHOBJIeHHH MO KyxKHepy lam HeomncaHHpli 3-6pom-2- 
aTuiTHodeH (V); aleTHiupoBaHueM ero nowyyeH 4-Opom-5-9TH1-2-alleTOoTHeHOoH 
(VI). Mapannerbuo okucennem 3-6pom-2-aletorneHona (IV) B usBecruy1o 3- 
Opom-2-THoenkapOouoByI0 Kucnory (VII) (7°) noyrpepxxyeno crpoenne 93Toro 
KeTOHA€.' 
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C Dcochs = © YcocH, + CcooHn = Oy 
S Ss S 
(I) (ID) (II) 
{ | 
Br Br Br Br 


TN iN WIN Y 
> => 
ngarn't H3COC Ne Ce2Hs HsCOC a HOOC Ser 


(VIII) (IX) (IV) (VII) 
: | 
4" Bre Br 
HC YCOCH, > HC< PCOCHs ae HCx » 
S s S 
(X) (VI) (V) 


|Bropol nyTb — BoccTaHopseHue 4-6pom-2-anetoTHeHona (I) mo KuxkHepy 
-6pom-2-sunuTHoder (VIII) u auerunuposanne ero B 3-6pom-5-9THI-2-alleTo- 
HOH (IX). OfHOBpeMeHHO OpomupoBaHnem 5-3THI-2-alleToTHeHOHa (X) 0 
peony u Ilony (?) 6pm ocymectBnen cuHtTes KeToHa (VI) u MOKasaHa HeHTUY- 
2Tb erO CeMHKapOa30Ha C CeMHKap6a30HOM MpOsyKTa, MOMyYeHHOrO alleTH- 
popaHvem 3-Opom-2-sTHTHOdeHa (V). Coequnenua VI, VIII, u IX tTaxxe 
‘OMMCaHBI B JIHTepaType. 

 Hecopnafenue TeMnepatypbl naBeHua cemukapOa3s0noB VII u 1X apusetca 
MIOJIHHTEIbHBIM JOKA3aTeIbCTBOM TOTO, YTO OpOoMMpOBaHHe 2-alleTOTHeHOHA 
eT B MomomeHve 4 THodeHOBorO spa. 

IIpumenenne OMMCaHHOrO 3jlecb MeTOsa OpoMupoBaHHA H BbICOKHE BbIXOLI 
OLYKTOB, JOCTHTHYTbIe B OObIIMHCTBE CTA, OTKPbIBaIOT HOBbIe BO3MO%xX- 
CTH JWI CHHTE3A MAJIOMOCTYNHbIX 2,4-3aMELLeCHHbIX THOMEHOB. Tak, B Halle 
Oopatopuu metog IIupcona u Iona 6bwi ycnewiHo ucnomb30BaH WIA BBeeHUA 
Opol allWbHOK rpynnb B 2-alleTOTHeHOH VM JIA XJIOPMETHHPOBaHHA ero. 
IpoOubie JaHHble MO STUM Borpocam OyyT oNyOmuKOBAaHbI MO3qHee. 


OxKcnepHYMeHTaANAbHAA YACTL 


= 


Bpomupospaunuve 2-anetoTtuenona. K 66,3 r 6esBoqHOrO 
Cls np nepememmpBanun 3a 10 MuH. npHOaBseHo NO Kasam 25 r 2-anetorHe- 
a. K 2xuKoMy Kommulekcy 1pu 30—40° B Teuenne 10 Muu. npuOaBneHo m0 
mism 12,5 ma cyxoro 6poma. SaTBepeBwiad Macca Mepenecena Ha CMeCb JIbfla 
66 ma Kony. HCl. Brizemupmieecd Maclo H3BIe4eHO SPUPOM, SKCTPakT MIpo- 
IT BOOM M pacTBOpOM COsbI, BbICyIWeH Hay CaCle mM MeperHaH B BaKyyMe. 
eeCHbI cleqyioulue dpakuuu: | —T. kun. 133—1437/ 15 aam-- 28,6: 7, 
¥ 16110; 11 — tr. kun. 143—170°/15 wm, 7,6 1, T. 11. 77—80°. 

B pesybTate noBTopHol meperonku dpakuuu | nomyyeno 26,8 r 4-6pom- 


aleToTueHoua (1) cr. kun. 133—135°/15 mm; 125—127/11 mm; 117—119°/7 mM; 


¥ 1,6080; Berxon 66% oT Teopun. 


Hafigeno %: C 34,95; 35,07; H 2,46; 2,23 
C.H;BrOS.:Bprucaeno %: C 35,19; H 2,46 


Cemukap6ason, T. ma. 214,5—215° (us cnupra) 
Hatimeno %: N 15,58; 15,49 
C;HsBrNsOS. Brruucneno %: N 16,03 


Mennarugpason, T. ma. 109,5—110° (us cnupta) 
Haiineno %: C 48,44; 48,50; H 3,87; 3,96; N 9,76; 9,63 
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CieHuBrNeS. Bruncaeno %: C 48,83; HT SriG: N 9,49 


{ 


Mpaxuna II (Bprxog 13,5%) npegcrapnana co6ol 4,5-2H6pom-2-aerorH} 
HOH, KOTOPHI mocme NepeKpUCTaIM3alMM WS BOAHOTO CNMpTa MaBMICA MI} 
85—86° (muTepatypHble annie (1°) 85—86°). 

Haiinzeno %: C 25,40; 25,34; H 1,42; 2,37 
CsHaBr20S. Brruucaeno %: C 25,41; leh ee? 

4-5pom-2-tTuombenkKapOouoBaad Kucusora (II). Oxu 4 
Hue 4-Opom-2-alleToTHeHOHa TIPOBeZeHO M0 ONMCaHHOMY B JAMTepaType MeTOJ 
okucnenua 2-anerotuenona (!!). U3 14,7 r kerona c nmomonp10 9,6 r NaO 
34,7 r KMnOa u 7,5 ma 30% H2Oe2 nomyueno 12,3 r 4-6pom-2-Tuopenkap : 
HOBOli KHCHOTH, BbIXoM 82,5%, T. mu. 121—122° (us Bogbl) (mHTepaTypH 
jauupie (*) 122—123,5°). 

Haittimeno %: C 29,26; 29,30; H 1,44; 1,31 
CsHsBrO.S. Brruucsieno %: C 29,00; H 1,46 


45-].u6pom-2-THOmewnHKapOoHoOBaA KUCAOTA NOM 
ueHa B YCJIOBHAX, aHaOrMUHbIX Noyyenuto II, uz 2,7 © 4,5-qu6pom-2-aer| 
TueHOHA Cc nomombIo 1,3 r NaOH, 4,6 r KMnOs u 0,9 ma 30% H2O2. Kucno) 
MepeKpHucTamu30BaHa H3 GeHsONa; BHIXOL 27,4%, T. mm. 227—228° (nurepd 
TypHbie fanHpie (1°) 227—228°). 
Hatineno %: C 24,39; 21,17; H 0,77; 0,55 
CsHeBreO2S. BaruucdeHo %: C DAA: H 0, 70- 


3-BpomTuogeu (III). Jlexap6oxcunupopanne 17,2 r 4-6pom-: 
THOpeHKapOOHOBOH KUCOTHI BEIMOMHeHO B 80 MA MNeperHaHHOrO XHHOJUE 
B ipucytcTBHH ~10 mr MeqHOoro nopomKka mpH 220—240° B Oane. 3a 1,25 uae 
BbIqemuI0Cb 1750 ma COz (reopetuy. 1860 ma). CmMecb BbimHTa B 400 Mi BOE 
noxkuciena HCl yo kucioi peaxiyuu Ha KOHTO HM MposKcTparupoBaHa 3PUupoONn 
OKCTPaKT MPOMBIT BOOM HU pacTBopom cosh. 3-bpomTuoder meperHaH U3 Ko6 


c Wediermatopom. CoOpauo 11,8 r npogyxta, T. Kun. 158—160°, ny 1,586( 


BbIxol 87,2%. Jlurepatypubie annie (1%): T. Kun. 157—158°, n3* 1,586) 
3-Bpom-2-anetotrueuon (IV). K pacrsopy 11 r 3-6pomruc 
cena u 6,3 r meperHanHoro CHsCOCl p 21 ma cyxoro 6eH302a mpu ~0° 3 
30 MHH. WpHOaBseH m0 Kanmam pacrsop 10,6 r 6e3sBoqHOrO XJIOPHOFO OJOB 
B 7 Mi Cyxoro OeH30na. Ha Apyro# feHb mnpu 5—10° mpnOaBneno mo Kana 
35 mi 6% HCl. Beusombupiit coi mpompir BoxOM HM pacTBOpoM cogbI. BoguEl 
CJIOH MW MpOMbIBHbIe BOLI MPOIKCTParHpOBaubl OCH3OJOM H OCTATOK Mocse OTTOHK 
OeH301a MU OObeAMHeEHHOTO GOeH30/IbHOrO pacTBopa neperHaH. Copano 7,1 
3-6pom-2-ayetornenona ny 1,6108; purxoq 51,8%.7. kun. 102 — 105°/ 4 mn 

JlurepatypHble anupie (2°) 130°/11 mm. 
Hatineno °C 35,475 30,70; E249 2"58 

CeHsBrHS. Bsruncneno %: C 35,19; He2545 


Cemukap6a30n, T. ma. 196,5—198° (u3 cnuprta) 
Hatizeno %: N 15,84; 15,57 
C,;HgBrNgOS. Baranceno %: N 16,03 


> ? 


3-Bpom-2-rvuoenkapOonopaa Kucnora (VII) momyyeHa okucaeHuem 1 
3-Opom-2-alleTotueHoHa 2,4 r KMnOa u 0,5 ma 30% H2O2 B mpucyrcrBE 
0,7 r NaOH. Betxog xucnors 49%, T. na. 197 — 197,5) (43 Bopp). JIutep 
TYpHble WaHuble (1°) 190°, 

Halizeno %: C 29,01; 28,76; H 1,55; 1,39 
CsHsBrO.2S. Bptuucueno %: T 29,00; 1,46 


? 


3-Bpom-2-stuituoder (V). Cmecb 7 r 3-6pom-2-anerorvenona, 8,4 r rugap 
3HH-rufpata u 21 r sTHNeHTAMKOMA HarpetTa NO JocTMxKeHUA NOHO romore: 
HocTH (80°). [Ipu 40° Bueceno 8,4 r rpanynupopanHoro KOH. Cmecp npn uarp 
BaHHM Ha ropekKe MeperonsAsach WO NOWyYeHHA MpospaunHoro AUCTHNAT 
JluctunsmatT mposkcerparupoBan aiPpupoM. OxcrpakT mpompir 10% HCl, pa 
TBOPOM COJ[bI H BOMOM UM BHICyuIeH Hag CaCle. OcraroK nocie oTrOHKH 2H{ 
meperHaH B BakyyMme. CoOpano 4,5 r 3-6poM-2-sTHmTHModena, T. Kun. 79- 
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1714 mm, n® 1,5602; pexon 69%. 


Hatineno %: C 38,36; 38,21; H 3,82; 3,67 
CeH7BrS. Bprtuncneno %: C 37,70; H 3,69 


’ 


4-Bpom-5-sTu-2-aneroruenou (VI). AuerumupoBaHve mpopeyeno B ycso- 
AX, AHAJIOrHYHBIX YCIOBHAM MoyyeHua 3-Opom-2-aueToTMeHOHa, pH Ha- 
WAJIbHOU TemilepaType JoOaBenua pactBopa SnCla —10°. V3 3,9 r 3-6pom-2- 
muatuodera, 1,8 r CHsCOC! u 3,1 r SnCla nonyueno 2,6 r VI, vr. kun. 124— 
426°/4 MM, ny 1,5800; purxon 55,8%. IIpomyxT neperonsetca co cia6nim pa3- 
jOXKeHHEM. 

CemukapOasoun, T. ni. 235—236° (u3 cnupTa; B 3alaitHHOM Kanusuape) 


~ - Hatigeno %: C 37,20; 37,05; H 4,02; 4,00. 
CoHie2BrN3OS. Barunceno %: C 37,25; ll Aly 


| BpoMupospanHne 5-3THA-aneToTHeHOHA. K 21,8 r 
AlCls mpu6apneno no xKanasam 10 r 5-sTun-2-aleroruenona u npn 30—40°— 
,8 MJl cyxoro Opoma. Uepes 2,5 uaca cmecb 3arycTema. Oua Opisia Mepenecena 
Ha CMeCb Jibja 4 25Ma Kon. HCl uw o6pa6orana Kak omucano Boe. IIpu pas- 
fOHKE BbIAeeHbI Clemyroulve cppakunu: | —vT. kun. 121—131°/4 mm, 7,9 r, 
may 1,5918; Il — vt. kun. 131—153°/4 mm, 3,7 r, n? 1,6095. 

BelllecTBoO TeperoHAJIOCb C YaCTHUHbIM pa3soxwKeHvem. M3 cdpaxuuu | mpu 
IOBTOPHO neperonKe nomyyeno 4,5 r VI, vr. Kun. 119—121°/4 mm, nB@ 1,5882; 
fee 36,8%. @Mpaxuua II we uccneqoBanacp. 

Cemukap6a3ou, T. nt. 235—236°, He Jan pu MnaBleHuu Jempeccuu c ce- 
MHKapOa30HOM, MOJYYCHHbIM H3 CHHTC3HPOBaHHOrO HHbIM MyTem VI. 
4-Bpom-2-aTuatuoden (VIII) monyyenh no Kuxxuepy (cm. 
Be) 43 17,6 r 4-6pom-2-aneroruenona, 21 r rupasun-rugpata, 51 r sTHeH- 
TIMKONA u 21 r KOH. Jina o6pa30BaHus rupa3oHa CMecb Obiia Harpera jo 100°. 
Tlonyueno 13,6 r 4-6pom-2-stuTuodena, T. Kum. 81,5—82,5°/14 um, n> 1,5617; 
BHIxoL 83%. 


Hafigeno %: C 37,99; 37,78; H 3,93; 3,67 
CsH7BrS. Brtucneno %: C 37,72; lal Se Gy) 


3-Bpom-5-aTua-2-aneTrotuenHou (IX) nonyyeH B ycnoBuAXx, 
aHaJIOTMUHbIX YCIOBMAM MomyyeHua VI, u3 8,3 r 4-6pom-2-sTHTHOdeHa, 3,7 Tr 
CHsCOC! u 6,7 r SnCla. Ilocne propo neperouku B BakyyMe Nosmyuyeno 6,1 r 


4X, vr. xun. 122—125°/3 mm, n> 1,5893; Burxog 61%. 


Uatineno %: C 41,36; 41,37; H 3,90; 3,82 
CgH gBrOS. Brruncseno %: C 41,26; H 3,89 


Cemukap6a3son, T. ma. 188—191° (43 cnupta, B 3amaaHHOM KallMusisape). 


Hatimeno %: C 37,31; 37,30; H 4,08; 4,05 


CyHi2BrN3OS. Baraucneno %: C 37,25; lel aly) 
WucrutyT opraxuyeckoiw xumun um. H, J. 3enunckoro Tlocrynuio 
AxkajlemHH Hayk CCCP 10 V 1959 
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Jloxxaygm Arkagemun nayx CCCP 
1959. Tom 128, Ne 3 


B. H. PPAMEHMLUKAS, T. WH. HAKMOIMH 
uM 4seH-KoppecnonyentT AH CCCP A. J. NMETPOB 


KOHJEHCALMSA TPETHUHBIX PAJIOMACNMPTOB C BEH30JI0OM 
NOM} WEACTBHEM CEPHOM KMCJIOTbI 


B npeqpifyulem Haiiem uccreqopanun (+) Opii0 H3y4eHO rasouasKUIUpOBa-| 
Hue GCH3Oa XJIOPHCTHIM MeTaJIJIHJIOM M OPOMHCTHIM H3OKPOTHJIOM B IIpHCyTCTBUM| 
100%-% HeSOs. Buixoq xnoprpermuno6ytTum6eHs01a cocraBun 74%, Opom-} 
Tperu4uHo6yTHNGeH30Na 35%. Tlo3sqHee STH %Ke MPOAyKTbI HAM yflalocb Noy-| 
UMTb C BLIXOLamu 70 u 25% CooTBeTCTBEHHO MPH KOHAeHCAaILHH C GEH3OJIOM XJIO- | 
pucroro M30KpoTHia mM Opomuctoro metaminia. Tlonpirka pacnpocrpaHuTb 
peakuMio TamovJaiKWIMpOBaHuA Ha Auxsopomedpuny — 1, 1-quxnop-2-merTus- | 
mpomen-2; 1,3-nuxsopnponen u 1,2-quxsopmponen-2 — He yBeHYasacb ycne-| 
xom. [lImepauury u corp. (*) TakxKe He yJalOCb OCYIeCCTBUTh KOHJe@HCAalHIO 
STUX JUXMOpOMepuHOB C Oe€H30IOM B MPHCyTCTBHM CepHOM KUCJIOTHI. 

B HacTOAlleM McCleqOBaHHH Ha PAXe MpHMepoB Oblia H3yyeHa peakIHs 
rasouJaIKWIHpOBaHuA OeH30sa TPeTHUHbIMH Frasouycnuptamu. Tlepexogx oT 
TaslOMfaIKeHOB K TaJlOMACNupTaM oTYacTH OOycOBIeH TeM, U4TO 03BO- 
JIACT OCYILECTBIATh CHHTeS OObUIerO U4HCa pasJIMYHbIX MO cTpyKType 
XJIOp-(6pom)-asIKHIOeH300B. CrpoeHHe TaslO“ACNUpTOB, YCIOBHA, B KOTOPbIX: 
TIPOBOAMIHCh PeaKUMH KOHJCHCaMH, COOTHOWICHHA peareHTOB MH BbIXOJbI Mpo- 
JLYKTOB MpeAcTaBJieHbl B TaOs. 1; cBOHCTBa NpOAyKTOB KOHJeHCalluu MpHBeeHbE 
B TAO. 2. Panee OblO yCTaHOBJeHO, YTO MpH KOHJeHCcaHN 1-xnopnponaHoma-2 
c 6eH3OIOM B MpucytcTBuH BFs oOpasyerca 1-xnop-2-cheHummponaH C BbIXO- 
nom 37% (°). Ham ne yanocb ocyillecTBUTb STY peakILMIO MPH WecTHYacoBOM 
KOHTakTe pearentos c 90%-t H,SOa. Bonpuiaa uacrb 1-xnopnponanoua-2 6pima 
BbIfeseHa H3 peaKIUMOHHOK maccpl. Kak noka3samH KyHaurep u IInenxep (4), 
Ip aJKWIMpOBaHuu Oen301a B mpucytcTBuH AICls TperwunpimM cnupTrom — 
1,1,1-rpuxnop-2-meruimponanonom-2 nomyuaetca 3,3-2uxn0p-2-meruanM- 
OeH30N, T. €. PeaKILHA OCYIECTBIAeTCA 3a CUeT AaTOMa XJIOPa IPOMexKYTOUHO 
odpasyromeroca 1,1,3-rTpuxnop-2-meruamponena-1. 

B roMouorMyecKoM psy TpeTHUHBIX MOHOXsopcnupTos ClICH:C(CHs)2OH, 
CICH2CH2C(CHs),0H u ClICH2:CH2CH:C(CHs)20H tonpko c nepBbIM H TpeTbuM 
yleHaMM pAya HaM yflalOcb MOJYYNTb MpOAyKTbl XJOpaiKuNMupoBaHuA. Me- 
TOMMKa MpOBeAeCHHA PeakIMH KOHJeHCaLHu rasOMACNUpTOB c 6eH3OIOM Oba: 
OMMHAKOBOM BO BCex ciyuaax. K cmecn pearenTos B TeyeHHe 1,5—2 uac. pw 
MlepeMeLIMBaHHH MpHOaBsAOcb pacuerHoe KoNuecTBo HeSO.a, mocne uero 
peaKUMOHHadA Macca MlepeMeLIMBaacb elle HeECKObKO uacoB (Ta6n. 1). Ilpw 
B3aHMOJeHCTBHH C OeH3010M 1-xmop-2-MeTuanponanona-2 Ta uacTb cmupTa,. 
KOTOpas He BCTYNaeT B PpeakUHIO KOHJeCHCALMM, BbIAeIAeTCA U3 PeaKILMOHHOM 
maccbl. AHaslorM4yHo Beyer ce6a 1-6pom-2-mernaunponanon-2. Tipu usmenenur 
MopaAyKa MpHOaBeHHA KOMMOHEHTOB, T. e. npH WoOOaBnenuu 1-xn0p-2-mermu- 
mponanoa-2 K cmecH Oexn3ona u 80%-i H2SOa, npoxyKta aJIKHJIMpOBaHua: 
MOMYYKTh He ylasocb. Bropo uneu psaya, 1-xnop-3-merusmmponanon-3, oue- 
BHAHO, B yCJIOBHAX PeaKIMH YaCTMYHO Jerugzpatupyerca (ua 60%, oKon0 40% 
€rO BbIAeIAeTCH H3 PeaKUMOHHOW CMecu); OfHakO OOpa3oBaBuiulica 1-xop- 
3-MeTHIOYTeH-2 He alkuiupyer GeHsona, a MeperpynmupoBEiBaeTcsn B 2-XJ1Op- 
2-mMeTuOyTex-3. Or mocneguero oTmenmsaetca HCl c oOpas0BaHveM H30rpena, 
NOMMMEPHSytOUlerocaA Mo WeicTBHem H2SOa (u3 mpoxyKTOB peaKIMM Oplia BbI- 
AeNeHa TObKO WMPOKOKHNAllad PpakWuA yrmeBoxopopos). 1-X nop-4-merus- 
NeHTaHoO-4 B yCJOBUAX peaKiMH Gomee uem HanovloBHHy UMKIH3yeTcA B 2,2- 
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liMeTHITeTparuapopypan, YeM HM OObACHAeTCA HEBBICOKM BHIXOM nposyKra 
pHfencaiuu. Hawuve uerBpepruunoro atoma yrviepoya B nocmeqHemM 6pI0 
/PATBEPANCHO U.-K.-CIeKTPOM. IIpu ankunupoBannu Gex3ona 1, 1-nuxnop-2- 
FeTHJIMIPOMAaHOIOM-2 Opi momyueH 1,1-quxmop-2-merus-2-cbennimponaH C BBI- 
bom 15%. Ochopuaa Macca ucxoquoro cnupta (74,5%) weruzpaTupopaviacn, 
ipwuem o6pa30Ba cb uxsopusobytuieubt CHe = C(CHs)CHCle u 
ICH = C(CHs) — CHCl, ne cnoco6upie, Kak MbI OTMeuasIN, KOHJeHCHpOBaTECA 
Oenso0m. 1-Xnop-2-sTun6yTanon-2 mpu peficrsuu HeSOa Traxxe vacruuyo 
eruapatupyerca. L[lonpirka xmopankunupoBaHuaA G6eH30a xopomeduuom, 
JOYYeHHBIM Mp MeruApatawua sToro cmupTa, OKa3anacb GesycnenHol. 
| Mbl ycTaHOBHJIM, YTO JYUWIMe BHXOb Noyyalorca MpH UcnoD30BaHUH 
: %-i H2SO., CHw>KeHHe HM MOBBIWIeEHHe ee KOHICHTPalMH YMeHbIAeT BBIXON. 


Ta6auua 1 


- 


% 


one os! bs 2d . 
fSe |6Q) &, [FESS ea 
Cnupt Geren oir| os ae = | Mpogyxt ranouzaukuauposanna a 
s6nQ|zs| Se [S888 5 
=SdmlZs| as |Msss ea) 
ee 
' IICICH,C(CH3),0H B48 MOO (5) |p CICH2C(CH3)eCeHs Ane 
CICHsC(CH3),0H SeeLORIO Sale 5 CICH2C(CH3)eCgHs 59,6 
CICH2C(CHs),0H Se OO) Cis SE) toy CICH2C(CH3)2CgH5 50,5 
IIj/ClICHsCH(CH3)OH Be ION B= 6 — 
I]J|BrCH,C(CH3)2,0H Sree LOROON Seay, uf BrCHeC(CH3)eCeHs SRO 
IV|CleCHC(CH3)2,0H Brulee 10 9038S CleCHC(CHs)eCgHs 15 
_. |ClgCHC(CHs)20H 3:14:10) 90)3—5 | 5,5 |CleCHC(CHs)eCeHs ®) 
~ VICICH2C(C.H;),0H OOS Oy) Onl meee CI1CH2C(C2Hs)CgHs ZY se) 
~ViII CICH2CH(CHs)C(CHs)2,OH/)3 : 1 : 10) 90 |3—6 | 9 = 
WITTIC1ICH,CHsCH2C(CHs),0H |3: 1:40) 80 |3—5 | 4 CICH2CHeCHe2C(CHs)eCgHs {23 
| ClCH2CH2CH2C(CH3)20OH |3: 4 : 10) 80 |5—10] 9 CICH2CHeCHeC(CHs)eCgHs = |23 
| CI1CH,CHeCHeC(CH3)20H |3: 14: 10] 90|3—5 | 8,5 |ClICH2,CHsCHeC(CHs3)eCgHs [35 
| Ta6muna 2 
MRp ne te aaah aa 
IlponxyKT ranouxanKusH- ee a2 nes 
spat oat se Hatin. BBIY. Cc H G | H 
€sHsC(CH3)2CHeCl * 112—113°/23]4 ,0359)1 ,5235) 49,67) 49,64, — | —|] — | — 
CgHsC(CH3)2CHsBr ** Ti—16-/2, \A2783\4, 5438) 52,64) 52), 76) — — |} — | — 
CgHsC(CH3),CHCle 88,5—91°/1,5/4 , 1686/1 5390} 54,45) 54, 64 aes eh 59, 13)/5,95 
CeHsC(CoHs)2CH2Cl 98—100°/3 |1,0117/1,5168] 59,18] 59,18 73,24)8,79 73 ,26|8, 64 
7 ? ? 
CsgHsC(CHs3)2CH2CH2CHe2Cl |128—129° /15]1 , 0107/1 , 5158) 58,79} 59,18 ee ee 73, 26)8, 61 


* JIur. qanupie (°): T. Kun. 95°/410 mM; ae 15,0379; ny 14,0249. 
**T. xun. 97°/6 mm; d?? 1,2789:n% 1,5470. 


IKcnepHMeHTAaMbHAA eh a\G.4) 35) 


TanougcnupryH. 1l-Xnop-2-merusnponano-2 u 1-xmopnponanou-2 no- 
WV4aIMCb CeEPHOKUCIOTHONH ruyparalve XopHcToro MeTaJMia WU XJIOpH- 
eroro asmiusga (°). 1l-Xnop-3-merui6yTaHos-3 Obl MowyseH MO peakiluv 
[punpapa u3 CH,MgCl u $-xop-meruimponuonata Cc BbIXOJOM 72%; T. KUHN. 
82 — 84°/29 mm; d20 1,0308; n® 1,4455; MRop nang 31,68; MRop ons SiGor 


Hateno %: C 48,58; 48,54; H 8,93; 8,97 
Cs5H1,0Cl Brruucneno %: C 48,98; FOROS 


1-Bpom-2-nponaHoul-2 nowyuaJicd aHaJIOrMH4uHO H3 MeTHJIOBOrO apupa 6pom- 
YKCYCHOli KHCOTEI c BEIXoqOM 41%; 7. Kun. 62—65°/3 mm; d20 1,34025 
n® 1,4513; MRp nang 30,77; MRp saw 29,89 
1,1-[.uxnop-2-meruinponaHou-2 moslyyaica aHavlorMuHO U3 MeTHJIOBOrO 
apupa JHXOpyKcyCHO KUCMOTHI C BEIXOfOM 35%; T. Kun. 53—56°/21 M5. 
d20 1,2473; n% 1,4630; MRp nang 31,58; MRop sn 31,84. 
l-Xnop-2-sTu6yTaHou-2 Moulyuacd ananorMyHo U3 MeTHHOBOrOo siupa 
XJIOPyKCyCcHOH KHCOTSI C BbIXOfoM 82%; T. Kun. 93—94°/60 Mm; ds 
1,0117; 129 1,4502; MRob wang 36,02; MRop sua 36,30. 
1-Xsop-4-MeTHINeHTaHON-4 Obl MOy4eH U3 {-XJIOPMPOMMJIMeTH.1KeTOHAa 
CHsMgCl c Bprxogom 65%; T. Kun. 67—68°/2 mm; d20 1,0154; n2 1,4495;. 
MRp Hany 36 13; MRp BHI 36,30. “ | 
y-XJIOPMpOMWJIMeTHJKETOH MOJIyYeH pH elHCTBHH KOHILEHTPHPpOBaHHOH CO- 
JIAHOH KHCJIOTHI Ha alleromponmHoBLIi cnupT (°). 
1-Xnop-2,3-numeru6yTaHol-3 mouly4asica B Be cTaqun. XJIOPHCTHIH BO- 
NOpOl, BbICYIWeHHbIi KOHIeHTpHpoBaHHoH H,SO, u P,O;, OapOorupoBanca 
yepes 1315 r MeTHuIMeTaKpHJiaTa pH KOMHaTHOM TemMepaType HW MepeMelliH- 
BaHWH B TeyeHue 7 Yac. B pesyibTaTe H3 peakIMOHHOH CMeCH Obl BBIJe/eH | 
HempopearupoBaBluni MeTHMeTakpuuaT uw 105 Yr Y-xjopmMeTasM300OyTupata c 
Tekin. 04 hoo-: a2 1,1133; n2° 1,4278; MRop uata 31 D4 Rp eee 31,88. 
IIpu o6pa6orKe sToro xuopadupa MarHuiixsiopMeTHJIOM OpldI Nowyyen 1-xsop-, 
2,3-quMeTHIOYTaHOJI-3 C BbIXofoM 72%; T. kun. 81—82°/21 mm; do 1,0272— 
ny 1,4540; MRp Haliy 36,05; MRb sua 36,30. 
KouqenxcanuaA rasmouAcnUupTosB c 6eH30/0M. PeakuMH KOHJeH- | 
CallHH MIpOBOAWIUCb B KPYyrvIOJOHHOHM KOOe, CHaO2KeHHOH MelaJIKOM, KalleJib- 
HOH BOPOHKOli Hu TepMoMeTpoM. XJIOpCcNHpTHI Opasmucb B KOMHYUecTBe 30 —70r. 
IIpuBpoquM THnHYHOe onMcaHHe cuHTe3a. K cmecu 50,7 r (0,65 T-Mob): 
6ex30a Hu 30 r (0,22 r-Momb) 1-xnop-4-meTHuIneHTaHOa-4 B TeueHHe 1,5 4ac. 
pH Temmepatype 3—5° uw SHeEprH4yHOM NepeMelIMBaHHH MmpHOaBaasoch 240 r 
(2,2 r-Momb) 90%-H H,SO,. IIpuOaBnenue nepBbIxX NopyuH KUCJIOTHI BbIsbI— 
BaeT NOBbIMeHHe TeEMIepaTypbl peaKUMOHHOKM Macc Jo 9°. Ilocme okonyaHuA 
MpHOaBJIeHHA XJIOPCNHpTa peaKUMOHHaA Macca NepeMelMBasacb elle 7 4ac.,. 
3aTeM BbIJIMBaaCb Ha Jie, OpraHHyecKH C/OH OTJeAJICA OT BOAHOTO, Mpo- 
MbIBaJICA HM CyliHvica Hay’ CuSQO,y. IIpH neperonke B BakyyMe M3 opraHnue- 
CKOro CJIOA ObiIo BHIfemeHoO 11,2 r (BpIxog 51%) 1,1-qumetTusTeTparuazpodby- 
paua c T. kun. 91—97°; d*> 0,8408; n® 1,4084. JInt. qanupie (*): T. KH. 
92. a? 0,8402; n%® 1,4068 u 15 r (BpIxoq 35%) 1-xnop-4-merua-4-cbeHua— 
meHtaHa. Hectolikoctb 1|-xmop-4-meTuineHTaHowa-4 u oOpasoBaHve u3 Hero: 
pH Harpepannu 2,2-qumeTusreTparuszpodypana yxKe oTMeuasucp (8). 
2-Metua-2-peHuameutau. V3 1-xnop-4-merus-4-cbennanentana 6bi-— 
JIO MPHPOTOBJeHO MarHuopranwyecKkoe CoeMHeHHe, H3 KOTOPOTO MpH pa3Jio- 
XKCHHH BbIevIeH 2-meTHu-2-cbeHusMeHTaH c T. Kun. 61,5°/2,5 mM; an 0,8679; 


n 1,4910. Anas u.-K.-cMeKTpa NoKa3aJI, UTO B 39TOM yruleBowopone uMeeT— 
CH YeTBEPTHUHbIN aTOM yrvlepofa B aJIKMIbHOM pauKauie. 
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XHMHA 


rHJIbM KAMAM u B. C., WMBYHHH 


O HEKOTOPbIX I®@MPAX ITHJI-BUHUUI- 
MW ITHJI-AJJIMJIPOCP®HHOBBIX KUHCJIOT 


(ITpedcemaenefio axademuxom A. E. Ap6ys06um 25 V 1959) 


CCleOBaHHA NO MOJHMePH3allMu aJIIMJIOBLIX 3PUpPpOB apuacocPUuHOBbIXx 
or (*), a TaKxKe HEKOTOPHIX SPUPOB BUHHNIOcpHHOBOK KUcOTHI (7) O6ycu0- 
M TMIOBBILUeHHBIM HHTepec K HelpeeJIbHBIM OPraHHYeCKHM COeAMHEHUAM (poc- 
a. Haunnaa c 1948 r. oMHHM 43 AaBTOPOB Cc COTPyAHHKaMH TakxKe MmpoBeyeH 
, paOor no CHHTeSY, NOMHMepH3allMH UM CONOJHMepH3allMv HeEKOTOPHIX Helipe- 
bHBIX (pocopopraHwyecKux coesuHeHH (°-°), Hactosmiaa pa6ota aBiaeTca 
JOJDKeHHeM HCCIeOBaHHM HallleH aOopaTopHu B OOMACTH CHHTe3a HW MOJH- 
H3allHH HelpeeJIbHBIX SPHPOB KHcJOT cocdopa. 

HHTe3 SPHPOB ITHJI-BHHHJIOCPHHOBOH KUCJIOTbI OCYUIECTBJIGEH HAMM B He- 
WbKO cTyneHel. I]popeyeHHble peakKWHH CXeMaTH¥eCKH MOMKHO H30Opa3HTp 

yIOWlMM OOpa3om: 


O oO 
spe OCECMOMy, 


+CH,— CH, Va “Ci. —1CH 
Coll Cl sane. Cole Se 


OC2H,Cl ORGsECl 


ENO AY basi eB sa CsH5P ——s 


300—320°C ae 
Cl Cl OR 


BsaumojelictBve sTHIuXsopdocdunva (°) c OKHCbIO 3THeHa TlaqKO mpo- 
aeT B Cpefe aOcOJIOTHOFO STHJIOBOrO supa C OOPa3s0BaHHeM, COOTBETCTBEH- 
KOJIHYUeCTBY BCTYNHBINMX B PeaKIHIO MOJIEKYJI OKHCH STMIeHa, XJOpaHrHuy- 
Ja B-xsJIOpSTOKCHSTHIPOcpUHUCTOH KUCJIOTHI Hu Au-B-xNOpsTHMOBOorO supa 
acocpuHNctTon KucnoTs. TlocneqHHH NpelcTaBAeT co6oH OeclBeTHY!IO KU]- 
Th CO ciaObIM CPoc*HHOBBIM 3anaxoM. Opup ycrokuus mpu neperonkax, o- 
(O M@JJIGHHO OKUCIAeTCA Ha BO3AyXe, OypHO pearupyer c cepoki Hc OouIbIUMM 
[eIeHHeM Tella B3aHMOselicTByeT Cc NosyxsopuctoH meybio. TocnenHne 
‘TbI CBHJ€TeJIbCTBY!IOT O TPeXBaJIGHTHOH CTpykType ocdopa. 
Usyuaa cBolicrsa tpuc-b-xmopstumbocduta, M. MW. Ka6aunux u II. A. Poc- 
ickan (*) yCTaHOBHJIM, YTO HasIMuve FaJIOMMHbIX ATOMOB B MocsesqHeM NpH 
sbINCHHbIX TeMMepaTypax OOYCJIOBIMBaeT BHYTPeHHIOIO TeperpynnupoBky 
ipa c NepexoJOM OT TpeX- K NATHBAJIEHTHOK cTpyKType ocdopa. YuuTHBas, 
| apupbl aKUNcocpuHUCTLIX KHCJIOT 3HaUHTeIbHO, PpeakUMOHHOCTOCOOHEE, 
KeM MosHbIe tocurTy! (°), B HallieM CJIyyae CJIEMOBaJIO ORUaTb, YTO U30Me- 
auuA mu-B-xOpsTHOBOrO S:pupa ITHMPOCHHHUCTOH KUCJIOTbI B COOTBETCT- 
MH asbup stus-p-xopsTumocpuHOBOH KHCJIOTHI OyeT WpoTeKaTb 3HauH- 
bHO Jlerue. JlelicTBUTeIbHO, yxKe Mocue HarpeBaHuA supa B KHNALIeM STHII- 
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®Mopmyua 


Oo 
Cosy | 


‘SPOC2H,Cl 


T. Kun., 
°C/MM pT. CT. 


20 
RD 


Tao6auta | 


MRp % ~P %”% Cl 
20 
ay, 


Haliy.| BHId. | HaHA7.| BIN. | Hali.| BwIY. | | 


46/6 


92/5 
132—134/4 
127/10 
86—88/3 
90/40 
107/7 
80/14 
86,5/14 
94—95/10 
83/10 
99—100/10 
106/10 


99—100/10 


412/10 


415—117/12 


111112, 5/10 


98—99/10 


1, 4860 


1,4795 


1, 4832 


1,4900 


1, 4584 


1 4805 


1,4695 


1, 4548 


1 ,4495 


1 ,4468 


1, 4440 


1, 4640 


1,4472 


1 , 4448 


1, 4466 


1, 4672 


1, 4480 


1, 4450 


QPuph sTHABHYHNAPOCHPHHOBOH KUCAOTH 


1, 2200/41 , 20/44 , 18/18, 00/17, 70/40 , 30/40, 58 


4 ,2030}51 , 70/51 , 77/14, 16/14, 10/32, 58/32 , 36 


ae 


1, 2690/49, 33/49 , 38/14, 32/14, 10/32 06/32, 36] € 


1 , 2985/38, 94/38 , 88/17, 84/17, 70|40, 71/40, 58} 5 


1,1300)44, 60/44, 52)17, 00/16, 75/19, 30/19, 20) 3 
1, 1695/33 , 65)33 54/22 , 28/22 , 40/25 , 83/25, 60} 6 


4, 1610|43, 85/44, 05/17, 14/16, 96/19, 70/19, 42] 3 


4 0500/34, 43/34, 57/23, 18|23,414] — | — | % 


1 ,0210|38, 96/39, 18|20,98|20,91] — | — | 5 
0, 9851/43, 96/43 80/19, 23/19,06}- — | — | 6 


0, 9777/44 ,07/43 , 80/19, 18)19,06) — | — | 2 


1 0160/43 , 46/43 , 34/19 ,26/19,30) — | — | 6 


0, 9716/48, 48)48 42/17, 44)17,54, — | — | 8 


0, 9674/48 , 45/48, 42/17 ,65/17,544 — | — | 8 


0, 9561/53, 14/53,04/16,45/16,30]) — | — | g 


OPuUPpH ITHAATANAPOCHUHOBOH KuUCAOTH 


4 0100/47, 86/47, 95/17, 74/17,78) — | — |7 
0,9792)48 , 35/48, 42/17,67/17,60) — | — | 5 
0,9701/48, 31/48, 42/17,65/17,60| — | — | 2 


Ta6Oauua 1 (mpofzomKenne) 


MRp %P %C) y 

Me Bi 20 20 ie 

eChaw pe Cr. 5, ay, z 

Haliy.| BbId. | Haiiy.|} BHlu. | Halig.| BHU. i 
120—122/10 |1,4495)0, 9670/52, 80/53 , 04/16, 29/1629} — — | 35 
116—118/10 |4,4476)0, 9596)53, 00/53 ,04/16,65/16,29) — — | 40 

I, 2 - y 

| SBoc.Hui 129—132/10 |1, 448510, 9506/57, 55/57, 66/14,80/15,17| — | — | 45 


30sle (B aTMociepe a30Ta, MPH HHTCHCHBHOM MepeMeUIMBaHHH) B TeyeHHe 
aca, Nocule pa3sroOHKH B BakyyMe 9Upa TpexBaJleHTHOrO (ocdopa BbIJeueHO 
‘Obl: MoceHHM MOUTH HalleO H30MepHusoBaIca. 

BsaumoyelictBvem f-xsopsTHoBoro supa aTusm-p-xmopsTumocbunoBok 
|\CIOTbI C MATHXIOpucTHIM docopoMm B 8-KpaTHOM KOJIMY¥eCTBe JMITUMOBOTO 
apa MOuwyyeH XOpaHruApuA coorTBercTByiomleH KHcMOTH. TlocieqHu mpu 

OMycKaHHM yepes KBaplleBylO TpyOKy, HanOJIHeHHy!O MpOKaJIeHHbIM yruie- 
cJIbIM OapHeM, pH TeMnepatype 300—320° smerKo oTmenmaer xJOpUcrTbtii 
Wopo, c oOpa30BaHHeM XJlOPaHrHpHsa ITHIBUHUMPOCHUHOBOH KUHCJIOTHI. 
DONYKT MpecraBlsxer coOoH Oecl{BeTHY!0 JlerKONOABHKHY!0 %KUAKOCTh, C 3a- 
.XOM, HalOMHHAIOIUM XJIOPOKHCb (bocdopa; Ha BO3AyXe ciao AbIMUT, BORON 
i3JlaraeTca, MpuwcoequHAeT Opom. 

Opupel sTHI-BHHHIPocpuHOBOM KUCJIOTHI MOYYeHbI B3AaMMOMeHCTBHeEM XJIOp- 
[THApuyza C COOTBeTCTBYIOUWIMMH CHMpTaMM B cpefle aOcomloTHOrO acdupa, B 
YHCYTCTBHH MMPWAuHa. Jro GOecliBeTHble JIerKONOABMKHbIe MKUAKOCTH, BCe 
IM (3a UcKIOGeHHeM B-xJIOpSTHOBOrO astpupa) CMeLIMBAalOTCA C BORON H OOua- 
OT CaObIM, HO MPHATHbIM (PPYKTOBLIM 3amaxomM. KoOHcTaHTbI MOJIyYYeHHbIX 
eMHeEHHH MpHBeseHbI B Tad. |. 

Qpuppr sTHJ-aluApocpuHOBOH KUCJOTHI NOyYeHbl HAMM peakilMel apOy- 
BCKOH MeperpyNNHPOBKH COOTBeTCTBYIOINHX BPHPOB sTHMICocpUHUCTOH KUC- 
TEI (°,°) GPOMHCTHIM aJIJIHJIOM. 

Peaklua Belacb HOO B 3anadHHOH TpyOKe C COOTHOWICEHHeEM KOMIMOHEHTOB 
Wb Ha MOJIb, pH Temmeparype 60—80° B TeueHue 4 4ac., WHO0 HeMocpercT- 
HHO B TleperoOHHOH KosIGe, AOOaBJIeHHeM MO KanJIAM s*Pupa STUIPocpuHUCTOH 
ACIOTbI K 2—3-KpaTHOMy H36bITKy OpomucToro aJlMa, HarpeToro lO TeM- 
spaTypbl KHMeHHSs. 

Bce nowyueHuble HAMM SpPupbI ITHJ-alIMIpocpuHOBOH KHCJIOTHI MpeycTaB- 
110T COGOM GecliBeTHbIe, JIerKONOJBUKHbIe HKALKOCTH CO CaObIM, HECKOJIbKO 
33KHM 3allaXOM, JIefKO CMelIMBalollwecaA (38 HCKJIIOUeEHHeM H380aMHJIOBOPO) 
BONO Upu OOHMHOM TeMnepatype. KoncTaHTbl HX MpuBeeHbI B TAO. 2. Hamu 
CTABJICHbI MpeBaPHTebHb!e OMbITH! 10 MOMMMepH3allWH MOMYYeHHIX SPupOB 
HJI-BMHW- WH 3TH-anmumbocpuHoBbIx KucoT. PeakKWWA MpOBOLWIacb B 3a- 
AAHHbIX aMMylax mpuH tTemmepatype 80—120°. B xkauecrBe MHMIMaTOpa 
WIMMepH3allMl LOSaBMAIach NepeKcb OeH30sa B KOMMYecTBe 2% oT uccmeqye- 
oro aupa. Bxparile pesy/IbTaTbl MOXKHO CBeCTH K CJleAytollemy. 

Dpupwr sra1-BunMpocpHHoBOH KUCOTHI NOMMMepusyloTcaA B TeveHHe 20— 
) 4. B OeCBeTHYIO HIM CllerKa %Ke/lToBaTy1o reseo6pa3nyto Maccy. Hexoroppie 
Spasilbl MomMMepoB (f-MponHoBoro MH u3806yTHOBoroO SPupoB) COBepleHHO 
rpaTHJIH CBolicTBO TeKyYecTH. AIMMOBbI Sup MOMMMepH3yeTcaA yxKe B Teye- 
ue 4uac. B OecliBeTHYIO HIM CJlerKa %KeJITOBaTy!IO BOCKOOOpasHy!o Maccy. 

U3 acupos atu-aiMpocpuHOBOH KUCJIOTHI JIerKO MOJIMMepH3yeTcH aJiJIH- 
BEI aPUp, KOTOpHIi B TeyeHHe 8 4. OOpasyeT *KesITy!IO BOCKOOOpasHyio Maccy. 
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OctaJIbuble SPHPbI STHMAaMMMNpOCPHHOBOH KUCJIOTbI NOcwe AJIMTeMbHOTO Harpe) 
BaHha (B TeveHHe 6 JHelt) MOxKeJITeH, HO MOUTH He M3MeHHJIH CBOeH KOHCHCTeH 
LH. 

IKcenepuyMeHTaAbHAA YACTH | 

Tu-B-xno0paTUAOBLH a9dup ITHAMPocHPHHUCTO!I 
K HC aOT BI (1). B Tpexropsyt0 KolOy, cHaOx%KeHHY1O TepMOMeTPOM, OOPaTHBI!} 
XOJIONMJIbHHKOM WM MeXaHHuecKOM MellaKOM, noMemamucb 100 ma adc. sdupi) 
wu 20 r stuaquxmopdocduna. Tlocne mposyBaHHA CHCTeMbI a30TOM 4epe3 CMEC) 
pH MHTeCHCHBHOM TepeMellMBaHHM MoceqHeH HW HapyXXHOM OXJ1a2KeCHHH 
MpOmycKaJICA TOK OKHCH STHJIeHa CO CKOPOCTHIO, MO3BOUAIOMeH BbIJep2UBaT}) 
TeMMepatypy cMecH B mpegemax or +15 qo +30°C. Peakuua cuntamacb 3a} 
KOHYCHHOM, eCIM C yaJieHHeM OXJIax%KJeHHA He HaOJIOJaOCb NOBbILIeEHHA TEM} 
nepatypbl. TOK OKWCH STHJIeHa 3aMeHAJICA TOKOM a30Ta H M3 peaKIMOHHOK KOU 
Obl OTTOHAJICA sup. OcTaTok pa3roHAvicA B BakyyMe. B pesyJIbTaTe JByXkKpaty 
HOM pa3roHKH BbiemeHo 27 r BemulectBa I. 

B-x TOPSTHMOBHH 9PuUp stTHI-P-xNOpaTHAMPOCHUHO 
Boh KucaoTH (IJ). 18r(1) 8100 Ma sTHN6eH30Na HarpeBalHCcb B Kose «) 
OOpaTHBIM XOJIOLUJIbHHKOM IIpH HHTEHCHBHOM TepeMelIMBaHHH MpH TeMnepatype 
KHMeHHA CMecH 138—140°. B cucremy HempepbIBHO MocTynaw TOK a3ora. Tlocae 
1 4. moKa3aTeb MpesOMIeHHA CMecH H3MeHWIcA c 1 4900 go 1 4920. Cmect 
pasroHaslacb B BakyyMe. B pe3yvibTaTe BbIgeeHo 12 r unctoro supa (II)! 

XnmopaHrugpug a9THN-B-xT0paTHAPOCHPHHOBOH 
KucaoTs (IV). B Tpexropsol kom6e roroBusiach cycneH3ua 24 r nATHXIO! 
puctoro dbocdopa B 150 ma a6c. acdupa. []pH unTeHCHBHOM NMepeMelUMBaHHH He 
KalleJIbHOH BOPOHKH MpwHBaHcb 25 r I]. Temnepatypa cMmecu noyjepxKuBa- 
Jlacb B mpefetax 5—15°. Ilocne okoHYaHHA NPHIMBaHHA OCaOK Hcues HU pac- 
TBOP CTaJI OMHOPOAHbIM. DPup OTTOHAJICA, OCTATOK pa3roHAJICA B BakKYyYyMe. 
BpigenteHo 11 r npogyxta IV. 

XTOpPpaHrHAPHA ITHA-BHHUAPOCHHHOBOH KUCAO- 
Tb (V). Uepes KBaplleBylo TpyOKy, HanOJIHeHHY!O NPOKaJICHHbIM YIJIeKHCJIbIM 
OapHeM HM YCTaHOBJIEHHBIM NO HeOOMbIWHM yrsiom (20°), mpH Temnepatype 300— 
320° B Teuenve 30 MuH. nponycKasucb no Kanusm 120r IV. Ilocne pasronKH 
noayueHo 70 r xsopanrugpuya V. 

ITUNMOBHH IPUP ITHM-BHUHHUMPoOcCHUHHOBOH KH CIO- 
Tbr (VI). K ecmecn 100 ma a6c. stupa, 5 r a6c. sTaHOma M7 FT nupHAHHAa UpH 
MepeMeluHBaHHH HM HapyXHOM OXJiax%KAeHHH MpPHIMBaNcb nO Kansam 12 r 
BeljectBa V. Temnepatypa CMecH noxepxKuBaslacb B npezemax 12—15°. Tocaeé 
OKOHYAaHHA MPWJIMBaHHA CMeCb NOJOrpeBaslach JO TeMNepaTypbl KHMeHUA HSTH- 
AOBoro apa, Bbi_eprKUBaacb pH sToH Temnepatype 10—15 mMHH. HM BHOB 
OxJlakKaacb. BpmaBluini COMAHOKHCAbIN NMPHAHH OT*PUIbTPOBbIBaJICA, UH OCa- 
NOK Ha (UIbTpe HEOJHOKPaTHO MPOMbIBaJICA HeOOJIbIIMMH MOpUMAMH 3cpupa. 
H3 pusbrpata OTTOHAJICA JHSTHOBbIH sc:up, MocJIe pa3srOHKH OCTaTKa B BakyY- 
Me BbijleieHo 6 r sBeectBa VI. 

Bce mpouve asupbi STHI-BHHMIocpHHOBOM KUCJIOTHI NOJYYeHbI aHalOrHy- 
HO ONHCaHHOMY 3JeCb croco6y, c TOM JIHUIb pasHHlleH, YTO TeMNepaTypa peak- 
IWHOHHOH CMeCH NosepxKUBaacb B Mpesetax oT —5 no +5°. Borxoma npr 
3TOM BospocH c 60 yo 80%. 

KasaHCKWi XMMHKO-TexXHOsOrMyeCKHH MHCTUTYT Tloctynuso 

um. C. M. Kuposa 20 V 1959 
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Ind. and Eng. Chem., 40, 2276 (1948); A. D. F. To y, USP, NeNe 2. 425765, 1947; 2. 2453168 
1948; 2453167, 1948. 7M. WV. Ka6auunux, Hsp. AH CCCP, OXH, 1947, 232 
SH. A. Uanaespa, I. Kama, jKOX, 20, 1487 (1950); Tp. KasancK. xuM.-TexHom 
HHCE.» 15, 32 (1950). ‘T. Kama, B. HW. ly ny pow an KOK e2l anos (1951) 
Tr. Kamai, B. A. Kyxtuu, JAH, 89, 309 (1953); )KOX, 25, 1932 (1955). JIAH 
91, 837 (1953); Tp. Kasancx. xum.-texnon. uHcr., 16, 29 (1952). 6M Sy Kih’aa‘sieag 
J. Org. Chem., 14, 429 (1949). 7M. HW. Ka6aunukx, Il. A. Poccuticxas, Usp 


AH CCCP, OXH, 1946, 403. §®B. A. Ap6y3os, H. WH. PusnonoxmeHcKku if 


TAH, 88, 581 (1952). ®H. HW. Pusnonoxeu i 3 
AH CCCP, OXH, 1959, 358. ckui, M. A. 3Bepesa, Has 
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JWoxnxann Akayzemun nayr CCCP 
1959. Tom 128, N 3 


XHMH fl 


B. ® KY4EPOB u H. A. FPHPOPbEBA 


3AKOHOMEPHOCTH H30MEPH3ALLMN JBOMHbIX CBA3ZEN 
B WAKJIOFEKCAXMEH-1,2-RMKAPBOHOBbIX KHCJIOTAX 


(ITpedcmabrexo axademuxom B,. A. Kasancxum 2 VI 1959) 


B OMHOM H3 M1pe/bI/LyULAX cooOujeHHi (1) HaMH ObIIO MOKa3aHO, YTO CHcTeMa 
fe cBa3eH B UWMKJorekcaqven-1,2-7MKapOOHOBbIX KHCsIOTaX, OOpa3yto- 
Kea MpH TepMuyeCKOM H INeJIOUHOM pacileneHuu 3-alleToKCHILMKsOreK- 
-1,2-2MKapOOHOBbIX KHCJIOT, CNocoOHa MpeTepmeBaTb cmelncuyeckve H30- 
|M3allMH, aHaJIOrH4Hble OTMeYeCHHBIM paHee Baliepom (7). Mm G6piio ycTaHos- 
10, uTO cucTema Al,*-HeCOMpsXKeHHBIX JBOHHbIX CBAZeH YCTOHUMBA TObKO 
| HaJIM4YMM AaHrHAPHAHOTO WHKIa MU MPH WeJIOUHOM OMbIICHHH cnocoOHa H30- 
»H30BaTbCA C TMepemelleHHeM B MogoxKeHHe A*,® uw A?,%, 


6 
5 “S* COOH 20% NaOH /\_- COOH ae COOH 
eee a lisence KBOAY sles — COOH ie COOH 
3 


CMOTPA Ha TO, YTO OTJEJIbHbIeE NPHMepb!l NOAOOHOFO MepeMelleHHA JBOLMHbIX 
3eH OTMe¥aHcb HW ApyruMu aBTopamyH (*-°), OHH JO HacTOsmMero BpeMeHH 
aBaJIMCb MaJIO H3YYeHHBIMH, B TOM UHCJe H JIA ALYKTOB pasvIMYHbIX JHeHOB 
eTHIeHIHKapOoHoBok KHcuOTON. JIMmb B OAHOH u3 pabot Anpyzepa (°) 6x10 
alIleHO BHHMaHHe Ha BO3MOXKHOCTb TakOroO pola H30MepH3alni. 
TlocraBuB CBOeH LWeJIbIO CHCTEMATHUCCKH MPOCJIeANTb XapakTep H 3aKOHO- 
VHOCTH M30MepH3allHH JBOHHBIX cBA3eH B Al4-1yHKJIOreKcayHeH-1,2-nMKap- 
(OBBIX KHCJIOTAX, Mbl H3YUHJIM NpeBpalleHHA TOMOJIOTOB HrHApedTaseBok 
JIOThI C MCTHJIBHbIMH TpyNNaMH B Pa3HbIX NOJIOKeCHHAX WHKJa, Moyuato- 
XCA MPH KOHJeHCALHAX pa3JIMYHbIX JMeEHOB C alleTHJIeCHAHKapOOHOBOH KuC- 
oH HW ee JuMeTHJIOBbIM 2:upoM. B kKauecTBe MepBoro OObeKTa Hamu Obi 
lyueH aHrugpug 3-metTu-A!4-yyKoreKcayMeH-|,2-.uKapOOHOBOH KHCJIOTHI 
wu ee muacup (JI). Oxa3anocb, To omblieHne Auapupa (II) 20% NaOH 
poBoxkaeTcs, Kak HW B CJIyyae HesaMemeHHoro A}l4-yusdpupa, mepemeliie- 
M JIBOHHOH cBA3H 43 MosoxKeHHA A! B nosomeHHe A®, npHBoaa K 3-Me- 
-A46-HKsoreKcayueH-1,2 quKapOonoBoH Kucsiote (Ill). Crpocnue ston 
NOTb! ObIJIO JMOKa3aHO O30HHPOBaHHeM C OOpas0BaHHeM MeTHJIAHTapHOH 
JIOTb! H MOMTBEPKAeHO y.-c). CHeEKTPOM (Amax = 288 Mu; Ige = 3,671). 
IlesouHoe ombluieHHe aHruypuya (1) Take upeT c MepemenleHveM JBOMHOK 
34 B MomomweHHe A®. OHaKO B 9TOM CuJIyYae peaKIHA COMmpoBoxaeTca 
ee CJIOXKHBIM MepepacnpeyesenveM JBOMHbIX CBA3eH HW OCHOBHBIM IIpo- 
TOM MpeBpallleHua oKagbiBaeTcA 3-mMeTHJI-A*$-1MKJIOreKCcanen-| ,2-yuKap- 
oBan KucioTa (IV) c HHOH cHCTeMOH HeCONPAXeCHHBIX JBOHHBIX CBA3eH. 
oe CTpOeHHe STO HOBOH KHCJIOTbI ObIIO MOKa3aHO OTCYTCTBHeM MOrVOUle- 
|B y.-cb. cnextTpe, dak1oM JlerKoro KaTasIMTHYeCKOrO MpHcoemMHeHUA 
X MovieH BOOpofsa H O30HHPOBaHveM. Oka3aJiOCb, Y4TO cucTeMa H30JIH- 
AHHBIX JIBOMHBIX CBAZeH B KHCJOTe (IV) AocTaTOUHO ycTOhunBa U He Mpe- 
neBaeT 34Me€THBIX TpeBpalleHHH pH KHMAYeHHH CO Mleoubto. 

1547 


+ 


an “So 5,NaOH Gas CH.N: Cae: | 
- ail oe ais me COOGH : 
{ J—co 20 COOH 4 


(1) | | | 


| ‘ 
CHg T. ma. 62° Gigi ar, rae Ale CHg (II) #xnyK. | 
S .. 3 20) 
2 | S|e  npl.4sot 
S12 Pane | 
8 { a Y 
Biss ee / \__cOOH 
Os O; | 
NY 
| CH. | 
Chis, CLV) mean 21192 | GHesa@il) 7. ma 1908 
aHruypua, T. mu. 86° COOH 


aHrTugapuy, T. ma. 107° 


TlomyyeHuble TaHHble MOKa3biBaloT, 4TO B 3-MeTHuKOreKkcatHex-l, 
AukapOoHOBOl KUCsIOTe, YCTOMYMBaA Ip HamM4uHH aHruypuyzHoro wuKa Al 
CHCTeMa He€COMPAXKEHHEIX JBOHHBIX CBA3CH, MPH JOCTaTOUHO RKeCTKHX YCU 
BHAX OMbIJICHHA CMOCOOHa H30MepH30BaTbCA C TMepeMellleHHeM JBOHHOM CBA 
H3 T1OJIOXKeHHA MeXxK LY KapOOKcHJaMu B HesaMellleHHoe mooxeHue A®. O 
HOBPeMCHHO C 3THM MOXKEeT MpOHCXOUTh WH MepememjenHe A‘-cBa3H B NOJIO% 
He A®, ofHaKO ee JauIbHeltlaa W3OMepu3allHA B COMpAKeHHOe MOJO%KeH 
A?, KaK 3TO XapakTepHo JIA CaMoH wWHksloreKcajMeH-1,2-nuKap6oHOBOl KH 
JIOTbl, TOPMOSHTCA HaJIMYHeM MeTHJIbHOH Tpynnbl B NOOKeHHH 3. 


(Yr a s7ava0nt () HCOOH lee a 
prey EN aN 


20° 


*COOHT. L*COOCHs 
We 
CH GH. CHs | 
(VI) (V) Vil) KWOK. 
tT. mn, 102° t. nt. 144° | Coal ny 14950 
o: /\_COOH 
CH COC Hae Gh Cane | | 
AA /- 00H 
CH, (VIII) 7. mm. 206° | 


aHrHspHg, T. mt. 96° 


Fi 0 s¢NoOH (yr COOH cis, fans 


EOQH = aees — COOCH 
a gin) Ye : 
CHs ae CH; | cr, 
3 4 CHs3 CHs 
(X) (IX) (XI) xnaK. 
T. mt. 47,5° T. mt. 104° n1,4910 
rie /“\\__ COOH 
CHa CO Cres CH, Con Nike COOH (XI) 
<—_—_—_ 
(Ela Hs | ‘ 
CHs 


wuc —T. ma. 194° 
(XID). tpane —t., na. 213° 


aHrTuapHa— vt. ma. 96,5° | 
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‘aKOe «TOPMOS3ALIee> BIIMAHHE MeTHJIbHOM rpynmbl Oblio MoATBepxKeHO U 
impuMepe 4-metus-Al4-kjoreKcaqueH-1,2-quKapOoHOBOH KuCJIOTHI (V). 
Baylocb, 4TO OTBeyatollMH eH anruapuy (VI) u guadup (VII) upu xKuna- 


fHHeEM H NOMTBepxKAeHO Y.-(). CNEKTPOM (Awaxc = 295 Mu; Ige = 3,903). 
YKTOB 6ovlee rayOoKoro nepepacnpexeneHuA JIBOHHBIX CBA3eCH NMOJYIHTb 
M CJlyuae He yaeTCA, IPHYHHOM Yero ABJIACTCA, NO-BUAMMOMY, MeTHJIb- 
rpymma mpu Cy, Haxofallaaca Ha MYTH BO3MOXKHOrO MepeMellleHHA BTO- 
‘ABonnon cBa3u. 

[akaa 2%e 3aKOHOMepHOCTb HMeeTcA H Ja 3,4-qumerus-Al4-1HKOreKca- 
-1,2-yuKap6oHopol KucuoTpl (IX). Kak wu BO BCeX OMMCAHHBIX BBIILe 
Haix B aHTuapuge (X) Al4-cnucTeMa HeCONpPs2KeHHEIX JBOMHBIX CBAZeH AB- 


| Puce. I. Tunuwunpili XapaktTep CNeKTpoOB MOrOWeHHA H3YUCHHEIX CoeqNHeHUl 


ren YCTOHYHBOH, OMHAKO %ecTKOe WleIOUHOCe OMBIICHHE COOTBETCTBYIOMLE- 
qwadupa (XI) upnBogut TonbKo x 3,4-qumeruu-A*®-1HKoreKcaqueH-l ,2- 
ap6ouopoli KucyoTe (XII) (am ee reomeTpHyecKoMy ws0Mepy), cTpoeHHe 
pol Obiilo WoKasaHO C3OHHPOBaHHeM B_ f-MeTHJIJIeBYJHHOBYIO KUHCJIOTY U 
). CHEKTPOM (Awaxe = 297 Mu; Ige = 3,904). Takum o6pasom, 4 B aHHOM 
Jae UleOWHad UZOMepH3alluA UPHBOAUT TOJIbKO K MepeMelleHHIO OHOK 
{HOW CBA3H 43 NosoxeHuA A+ B He3aMelleHHOe NooxKenHe A® H He Co- 
BOKMAeTCA H3OMePpH3allveH BTOPOH TBOMHOH CBA3H, IPH KOTOPOH' HaXxOLUT- 
MeTHJIbHad rpymma. 

Y.-c=. CMeKTPbI MOTIOWEHHA BCeX MOJIYYeHHbIX HaMH KHCJIOT, COsep*Kalux 
OAXKEHHYIO CHCTeMY JIBOMHbIX CBA3eH HW MMeIOWIMX OMHAKOBbIH XapakTep 


Tao6auna 1* 


¥Y.-c:). CNeKTpbI Norsomenua A*6_uxnorekcazuex-41,2-nuKap 6oHOBBIX KUCJOT 


BeujecTso ees Ig ec BemecTso Be a Ige 

\__cOOCcH, tec 
an 286 3,780 A }—CooH 296 3,903 

CH, 
AN 
| me His ae yeaa Tpauc 
—COOH 2%, 
x =~ 
/ Ra COOH nue 297,5 3,904 
se * ch. 298 3,793 
i ae CH, 4. COOH 
\ 50008 285 3,798 303 3,953 
<8 a7 /—COOH 0 , 


* Y.-$. ciekTpbl ECeX MpHBeZeHHEIX B TaOHUAX CoeMHeHMH CHATHI B Halle madopa- 
u T. M. @apeeson. 
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3aMelleHHA, CoBNayaior Mexkly coboH. BBeweHue HOBOH MeTHIbHOH py 
K yruiepotHoMy aTOMy COMpsAxXeHHOH CHCTeMbI CMellaeT MAKCHMYM NOP 
UlCHHA MmpHMepHo Ha 10 Mp B AJHHHOBOJIHOBY!0 OOaCTb, TO aHayiorauy 
H3BeCTHOMy MpaBHuy ByyBap) 

Ta Ont mets (7) (cm. Ta6a. 1). | 

¥.-. cMekTpbI MorsouleHHA aHrHApHAOB B nmpouecce oKa3aTeuberTl 

A! 4nknorexcaquen-1,2-nuKap60HOBBIX KUCHOT — eTpoeHUA MOyYaBLIHXCA Han 
3AMeLCHHbIX WHKJIorekcayHeH-],, 


ou c= 
rr ete ate : a J\MKapOOHOBbIX KHCJIOT Ob O| 
(n aneronutpuae)| ¥ | [ee “| lee HapyXKeHbl UHTepecHble cieK 
f f PpaJIbHbIe 3aKOHOMePHOCTH J 
IIPOH3BOJHBIX, cofepxKauHx Al, 
() CO. Ohevncibre Tao a ee TBOMHbIX cBA3eH. Kak 
U J-co” B wuteppane 215250 mp  C@MOBaIO OkHLaT, AuKapOoHt 
BbI€e KHCJIOTbI] H QHIPHPLI 93TO! 
f ipsse 255 | 3,099] — =. paAyqa, He HMCIOUMe CHCTEMBI comp: 
\ co *KCHHBIX JBOMHbIX C = C-cBa3e) 
cues He OOJlaqaioT MOrIOMeHHeM B O} 
3 | | So 236,5| 3,250| 282,5] 2,974 smactH 210—300 mp. OgHaKko OTB, 
ar ie yatoulWwe HM aHTH]PHbl, HMek 
WSUS uve TaKOe Ke HeCOMpsAKeHH( 
4 | || So | 240,5] 3,443) 290 | 2,874 pacnonoxenue BOMHBIX CBA3Ei 
\7 ae OOHAaPyKHIH AaHOMAJIbHOe MHTEl 
du, CHBHOe MorsoujeHHe B ITOH OOM. 
es cTH. JIA Bcex HUX OKa3aacb Xi 
5 | | Bae 244,5) 3,388] 290,5| 2,886 paKxTepHoli KpuBaa c IBY. 
ANA MaKCHMYM4MH MOPOuleHHA, OM 
ams M3 KOTOPBIX OTIMUAaeTCA OOJIbILC 
6 f | <°So | 246 | 3,443] 290 | 2,874 HHTeHCHBHOCTBIO. | 
poo IIpupegenupie B Tabs. 2 Hay 
CH, As Hble¢ MOKa3bIBalOT, YTO TPH BBE 
ae HHH B aHruypuy A}-1MKIOreKcer 
S/N 66 1,2-4uKap6OHOBOM KHCJIOTHI BTC 
7 || || ~ 50 | 248 | 3,446) 288 | 2,852 poft usomupoBaHHolt qBoliHolt cBs 
eee 3H pe3KO H3MeHAeTCA XapaKTe 
CH, norouenHaA. [IuK, MMerourniica - 
CH, COSMMHeEHHH 2 HW ABJIAIOULMHCA Xé 
3 neh iaaeo 249,5| 3,389] 301,5| 2,556 Siac. a COMP *AKeHHA [BOL 
apa = C-cBA3M C KapO6OHHJIbHB 
CH, MH TpynaMH aHruApuAHOrO KOMI 


la, CHJIbBHO CMelllaeTCA B CoeqHHe 
OAHOBPeMeHHO C 3THM BO3HHKae 
od1aqa‘omuii Bo Bcex cydaAix MOcTaTOUHO 


HHH 3B [AMHHOBOMHOBYIO O6macTD, mpHuem 
HOBbIi MaKCHMyM mMordoueHua, 
MHTeCHCHBHOCTBIO. 

Takoe aHoMaJIbHoe normoulenue 


anruapuyos A?}4-1HKmoreKcaquen-| 2-71 
KapOOHOBBIX KUcJIOT B O6acTu 210 i “om 


—300 Mu mo3sBouaer BbICKa3aTb MpeAnosowKe 
HWe O TOM, 4TO, MO-BHAHMOMY, B HUX wMeerca 3JIEKTPOHHOe B3AMMOeHCTBH 
ABYX (POpMa/IbHO H301UpoBaHHBIX ABOMHEIX CBA3eH, WA KOTOPbIX OKa3bIBaeTC 
BOSMOMABIM TOMOAMMHJIBHO? COMpAxKeHHe (8) B pesybTaTe HaIM4UA wKecTKO 
oe MATHYWICHHOrO aHrHpHAHOoro wuKya. 
HCTHTYT OpraHHyeckoli xHMHH UM. 
AkajleMuu HayK eccpl oe oe el 
tly UWHMTHPOBAHHAY JIMTEPATYPA 
; LA Vaure 
fe] 


OM lek Sgt. Pp'wrop sepa UW. Hoe , 
CCCP, OXH 2 } » WL. Th. a3apos, Uss. A 
3 KwAd eal ee A. V. Baeyer, Lieb. Ann., 269, 145 (1892); 258, 145 (1890 
t 


jee) 


j rie b eimeek, Chem. Ber., 87, 237 (1954).4 EB. Jon G.M 

i el a Me Whiting Ji Cheme =She. cen 1073, SM. E Bai tm 

Pee ae im “il Am. Chem. Soc., 78, 3828 (1956). ® K. Alde r,K Backendor 
+» “1, ). A. Tuaaem, Te pH, Onekrpounple cnekTpbI Norsont 


eet: 
HHA OpraH = 
1958, ie coequHenun, MJ1, 1957, crp. 133. 8B. F. UT] man, Chem. and Ind 
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Hornagn Akangemuu nayr CCCP 
1959. Tom 128, Ni 3 


XHMH 1 


Axayemuk A, H. HECMESAHOB, UH. ®. JIYILEHKO u B. A. BPATILEB 
BHHWJIOKCHCHJIAHDbI 


Jo nocneqHero BpeMeHH BHHHJOBbIe SPUPbI, COMepxKalllue KPeMHU, B KO- 
JOPbIX ATOM KPCMHHA HeMOCpeACTBEHHO CBA3AH C SPHPHbIM KHCIOPOOM, ObiwmH 
i Sara B 1958 r. Ha BTopo BcecoosHol KOoHmepeHIHu 10 XMMMM HM Mpak- 
YeCKOMY IIPHMeHeHHIO KpeMHeopraHnyuecKHx coesquHeHHu C. WU. Cappix-3a- 
ic vu A. JI. Tlerpos (*), a raxxxe H. I]. Xaputouos, B. H. Jlonros u lO. VU. Xy- 
o6uH (*) chenamu coo6uleHHuA O paspaOoTaHHbIX HMM MeTOMax CHHTe3a Coesu- 
<CHMM STOO THMAa. 
Tlo merony C. H. Cagpix-3ane u A. JI. Ilerpopa coxepxKamHe KpeMHH BH- 
(HOBbIe SPUPbI MoysaloT MpHcoeqMHeEHHeM B MoOMO*KeHHe 1,4 rugqpocumaHoB 
< &,B-HeMpeebHBIM aJiberuaM HW KeTOHAaM B MpucytTcTBHH HePtCl,. H. II. Xa- 
suToHoB, B. H. Jlonrop u lO. MW. Xygo6un AA CHHTe3a STHX COeAMHEHHH MpH- 
ACHHIH peaKIWIO KaTaHTHYeCKOH eruApOKOHAeHCalHu TpHaJIKHJICHAHOB 
> KETOHAMH TOs, WeHCTBMEM IeJIOUHbIX ME€TAJIJIOB; pH TOM ABTOPbI CUNTAIOT, 
ITO peaKUHA MpoxoyNT MexyAy RsSiH u sHoN0M NO cxeme: 


RsSiH + R’C (OH) = R” > R” = C(R’) OSIRs + Hee 


Xak 10 N€pBOMY, TaK H MO BTOPOMY MeTOYy NOJYy4eHbI TObKO MOHOBHHUVIOBBIe 
buppl. IIpHHWANvatbHO HH MoO MepBoMy, HH MO BTOPOMy MeTOLY Hesb3A Nowy- 
IMTb IpocTeliuiMe BUHHMOKCHCHAaHD! R3sSiOCH = CHa. 

O6paillaeT Ha ceOA BHMMAaHHe OOUbWAA pa3sHHlla B TeMIepaTypax KHMeHHA 
AZOMEPHBIX COCMMHEHHM, MOJyYeCHHBIX pa3sHbIMM MeTogamu (C2H;)sSiOCH = 
= CHCHs rt. xun. 49—50°/6 mm (C. WV. Campix-3ane, A. J. Terpos) u 
C,H;)3sSiOC(CH,) = CH, 1. kum. 80°/1 mm (H. I]. Xapurouos, B. H. Jonros, 
O. VW. Xyyo6un). 

Ja MOyYeHHA BHHMJOBbIX SPUPOB PaccMaTPHBaeMOrO THMa MbI HCIMOJb- 
3OBaJIM PeaKILHIO MEPKYPHPOBAHHbIX aJIberHAOB HM KeTOHOB C XJOPCHaHaMH. 

B yruepooposxHbix cpefax HW acupe 9Ta peakIMA MPOXOLMT TOKO C NOM- 
ibIMH PTYTHOOPraHHyeCKHMM MpOM3BOAHbIMH aJibAeruOB H KeTOHOB HM OCTaHa- 
3IMBaeTCA Ha CTaMMN OOpasoBaHuA PTYTHOOPraHHyecKOH COMM, KPeMHeopraHH- 
JeCKHE BHHMJIOBbIe SPUPbI IPH 9TOM Mosy4aloTca C BEIXOZaMH 70—90%. OGuree 
ypaBHeHve peaKILHH culeflyrousee:! 


n Hg (CHsCHO)s + Rey_p)SiCl, > Rig—nySi (OCH = CHe),, + 2 CIHgCH2CHO, 


We B H3YUCHHBIX Hamu cayyatx R = CHs—, C,H;—, C,H; —, ClCH2—, 
iO pan ==) 1 2383, 45 

[lpeqoxKeHHbiit HAMM MeTO] MO3BO/AeT CBA3ATb C ATOMOM KPeMHHA OT OLHOK 
JO ueTHIPeX BHHMIOKCHrpynn. BuHuOKCHCHaHbl JerKO FupouusyoTca. 
Ipn qoOapmenun tbyKCHHCepHMCTOH KUCOTbI MOMCHTAIbHO NOABIAeTCH MaJIH- 
joBoe OKpalluBaHve. IIpH xpaHeHHH BMHUMOKCHCHAaHbI NOJIMMepH3ylioTca. 
KOHCTAHTHI, BbIXOJ, MW AHaIMTM4eCKHe aHHble NOJYYeHHbIX BUHWJIOKCHCHIaHOB 
IpefcraBleHb! B Tad. 1. 

Jina foKasaTembcTBa CTPOCHHA MOMYYeHHEIX BHHHMOKCHCHaHOB ODI 
-HATHI W.-K. W y.-). CMEKTPbI TPHSTHIBUHMJIOKCHCHIaHa HW TPHITHAM3ONpone- 
iumokcucumaHa. B W.-K. CMeKTpax OOHapyXeHbl MOJOCHI MOPIOWeHHA, OTBE- 
‘aroulne ABoltHolt C = C caasu: 1640 cm~? aa mepBoro coequnenua wu 1650 cm~* 
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ISHPLHOMOMOLHHUG 


Broporo. B y.-d. cmekrpe morjomenue, XapakTepHoe JIA KapOoHHIbHOL 
mbt (280—300 mp) orcyrersyer. 

PH JaIbHeHINeM UCCIeEMOBAaHHH B3aHMOJelCTBUA o&-MePKYPHPOBaHHbIX 
ervlOB MH Ke€TOHOB C XJIOPCHaHaMM yCTaHOBJIeHO, YTO B MPHCyTCTBHH MH- 
Ha B peaki\MiO BCTYNAaOT TaKKe HM PTYTHOOPaHM4eCKHe COMM OKCOCOEIH- 
i 


s)s SiC] + ClHgCHsCOCHs + C;H;N > (C2Hs)sSiO C (CHs) = CH + C;H;N - fHgClo. 


Ip npoBeqeHuu peak MO STOMY MeTOMY C COAMM &%-MepKYPHPOBaHHbIX 
COCMHEHHUM PearupyeT He TPHSTHIXJOPCHAaH, a KOMIMVIeKC ero C MMPHAU- 
nCz2H,)sSi - NC,H,1*Cl’ 

(C2H;)sSi : NC;H; , IPHueM KaK H B CJLy4¥ae TAKUX peareHToB Kak KJ 
KCl) (*) peakuua uger B nomoxenne 1,4: 


Ti OAS Mee 

ClHgCH.C — CH, Chee Cre 
] | 

0! ig OSi (C2Hs)3 ++ C;H;N-HegCle. 


| 
Cl-[(CoH;)3Si : NC;Hs]}* 


PTOT BaPHaHT PeaKI[HH MO3BOMAeT UCNOMb30BaTb WIA CHHTe3a BHHMJIOKCH- 
it CaMble pasHooOpasHble XJOPMepKypaJibderusbl HW XJIOPMepKyPKeTOHHI, 
MHeHHA MHOrO Oovlee JOCTYMHbIe, 4YeM MOJHbIe PTYTHOOPraHvyeckue Mmpo- 
DHbIe aJibJeruoB U KeTOHOB. Mcxoasa 43 coueH a-MepKYPHPOBaHHbIX OKCO- 
| aaee MOXHO NOJIYYHTh KpeMHeopraHHhyeckHe CoeMHeHHA C Pa3JIMUHbIM 
“4eCTBOM BHHHIOKCHrpynn. Ilo stTomy MeToyYy HaMH CHHTe3HpoBaH TeTpa- 
)TIPOMeHHJIOKCH)-cHu1aH. 

HHTe3HPOBaHHbIM HaMH TPHITHMH3OMPOMeHHJOKCHCHJIaH OM30K NO KOH- 
iTaM H30MePpHOMY TPH9THJIMpoNeHHIOKcHcHNaHy, MowyyeHHomy C. MH. Ca- 
-Sane u A. Ji. Tlerpopbmm uv oveHb 3HauHTeIbHO OTMMUAeTCA OT COeEJHHEHHA, 
ppomy H. II. Xapurouos, b. H. Jlomrop u tO. M. Xyno6un npunucasu 
MeHHeE TPHSTHIM3ONPONeHHNOKCHCHIaHa. 


QIKcecnepYMeHTANAHBHAA YWACTHL 


lTlonyyeHue TPHMeTHMBUHUAOKCHCHAAHA. K 32Pr 
| Moms) MepkypOucalleTalbyeruga B70 MJI H3O0NeHTaHa IIPHJIUT pH pasme- 
anu pacTBop |! r (0,1 Mousa) TpuMeTHIxJOpcHianHa B 20 MJ M30NeHTaHa. 
Cb KHMATHIM B TeyeHHe 2 uac.; OCaOK OTPHIbTPOBAaH, BAK bl MPOMBIT 
IeHTaHOM, H30MeHTaH oTorHaH. IIpu pasrouke nowyyeno 8,4 r (72% or Teo- 
44.) TPHMeTHIBHHHOKCHCHIaHa Cc T. Kum. 74—75°; n* 1 ,3885; 20 OMETLO} 


Elamieno. fe © 54 695 ol, o9 ll OK 47 1OnadeN Sie 24> Ol 5 2am 
Cs5H,.SiO. Baruncaeno %: C 51,68; UO RAE Sig24s 15 


2. Tlonmyueuue AWU2ZTHA (RHBUHUNAOKCH) CusNaHa. K 64r 
2 MowIA) MepkypOucalleTambyeruga B 100 ma a6c. supa mpusNT pH pasme- 
auuu pacrsop 15,7 r (0,1 Moms) qusTHIqUxOpcHana B OO Ma a6c. supa. 
je 2-xX 4ac. KHMAYeCHMA OCaOK OTPUbTPOBaH HM ABaxKbI MPOMbIT s*PHPoM. 
| pasronke nomyyeno 13,6 r qu9aTH(THBHHMJIOKCH)cHlaHa c T. Kun. 70— 


40 wm; np 1,4246; d7° 0,8890. 


Hatimeno %: C 55,79: 55,949 Hi 9,43; 9,60; Si 16,75; 16,37 
CgHigSiOg. Buraucmeno %: C 55,76; Hi 9,365 Si 16,30 


. Tonyyenne PenuaTpu(BUHHAOKCH)cCHaAanHa. K 50r 
7 MOI) MepKypOucatleTambyeruyja B 100 Ma a6c. spupa MpH pasMelMBaHHH 
aut pactBop 10,6 r (0,05 moms) @enuTpHxsopcusana B 20 Mi aOc. apupa. 
me 2-x 4ac. KHNAUeHHA H OTJeeHUA OCalKa :uIbTpaT pasoruaH. Ilonyueno 
> (70% oT TeopeTH4.) PeHHJITPH(BUHMIOKCH)cHaHa C T. KAM. 79—80°/2 mM; 
1,4896; d20 1,0385. 
Hafineno %: C 61,40; 61,54; H 6,12; 6,20; Si 12,26; 11,96 
CyeHuSiO3. Brranceno %: C 61,50; Jal 6.025 Si 41,99 


\ 


4.Tlonyueuue TeTpa(BHHHUAOKCH)cCHAaHA. K 120 
(0,42 Moma) MepkypOncaleTambgerugqa B 150 Ma u30neHTaHa Mpu pasy 
WWMBaHHu pHiuT pacrsop 17 r (0,1 Mousa) YeTbIPeXxJIOPMcTOrO KpeMHHA 
50 ma u30nentanwa. Ilocme 2 vac. KHNAYeHHA, OTAeJIeHHA OCaAKa MU yilasleH 
pacTBOpHTeJIA MeperoHAJIM B BakyyMe. Tlony4exo 14,3 r (72% oT TeopeTH 
TeTpa(BHHWIOKcH)cHlaHa c T. Kum. 52—53°/13 mM; n2 1,4146; d20 0,9949. 


Hatineno %: C 48,21; 47,89; H 6,38; 6,19; Si 13,97; 14,03 
CgHy2SiO,. Bpruucneno %: C 48, 02: H 6,05; Si 14. 02 


5. lomyueuue TeTpa(H30NpoOonNneHHMOKCH)CHMAaAH 
K 125 r (0,42 Mona) xmopMepkypatieToHa B 250 Mi G6eH30/1a WOOaBseHO 32 
(0,4 Moma) NHpHyqHHa WM MpM pa3MelIMBaHHu UpHHT pactBop 17 r (0,1 mou 
yeTbIPeXXJIOPHcTOorO KpeMHHA B 30 ma GeH30ua. Ilocae 1,5 4ac. KunAUeHH 
OTevleHHA OcaiKka H ylasleHHA pacTBOpHTeA MeperoHAH B BakyyMe. [losmyt 
Ho. 12,5 (49% or TeopeTu4.) TeTpa(H30mponeHuOKcH)cHsaHa Cc T. KH. 76°/5 M 


D 1,4320; d;° 0,9722. 


HatimeHo %: C 56,08; 56,41; H 7,98; 8,13; Si 11,411; 10,90 


CypHeoSiO,g. BpruucaeHo %: C 56, Mile H 7,86: Si 10, 96. 
MockoscKHi rocyapcTBeHHbIit yHHBepcuTer Tlocrynusio 


uM. M_ B. Jlomonocopa 15 VI 1959 | 
| 


WHMTHPOBAHHAS JIMNTEPATYPA 
— | 

'c. WH. Cagux-3age, A. Il. Herpos, Xumus u npaKtayecKoe npHMener 
KpeMHeopraHHueckHx coequHeHuli, B. 1, JI., 1958, ea 212; H. Tl. (Xa pin Tom 
B. H. Jlonros, 10. H. Xynzo6un, Tam xe, crp. 217. ? A. H. HecmesaHo. 
H. ®. JIyneuko, P. M. XomytTos, JAH, 120, 1049 (1958). * A. H. Hecme! 
Hos, HW. ® JIyweuko, C. B. Tlonomapes, JAH, 124, 1073 (1959). S 
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Jloxnanp Akagemun nayk CCCP 
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XHMHA 


K. B. TNLY3HUKHH, A. T. OMAYC, K. TF. PABOBA u H. B. PYCEBA 


CHHTE3 CJIOKKHbIX IPHPOB KAPBOHOBbIX KUCJIOT 
M3 OKHCH YPJIEPOJA, UWKJIOOJIEPHHOB HW CINUPTOB 


(ITpedcmaeneno axademuxom B. A. Kasanckum 8 VI 1959) 


Panee HaMH coo6ulaocb (1) 0 HOBOM MYTH CHHTe3a CJIOMKHBIX 3PupoB Kap6o- 
BbIX KHCJIOT Ha OCHOBe OKHCH Yrulepolla, OJIe:pHHOB H CIMpTOB. CHHTe3 MpOBO- 
TCA B [Be CTaqHH C IIPHMeHeHHeM B KayecTBe KaTaJIH3aTOpa KOHICHTPHPOBaH- 
oH cepHol KucloTHI. Bpiio noKa3aHo *, uTO a-OsIePHHbI HOPMaJIbHOrO CTpoe- 
ua C;— C, ator B KavecTBe OCHOBHOFO MpORyKTAa CIOMKHbIe SPUPbI asIKAaHOBOH 
UCJIOTbI, HMelOuleH Ha OMHH aTOM yIrviepojla OouIbIe, YeM HCXOJHbIN OepHH U 
oflepKallleH B MOJIeKyJIe Ba Me€THJIbHbIX PayKaJla B a-NOOKeHHH. OOblmHO 
ip ao Tak»Ke C MeHbUIHM, HO BCe Ke 3HAYHTEJIbHbIM BbIXOJOM, CJIOMKHbIA 


Mp W30MePHOH KHCJIOTHI, COMepKallleH B a-NOJIORKeHHH ITHJIbHbIM pawNKad. 
1a mepBoH cTaqMuM CHHTe3a M3 OKHCH yrsepoya, OecsHHa MH CepHOl KHCOTHI 
[POMeXKYTOUHO OOpasyloTCA allHJICepHbIe KHCJIOTHI (CMelIaHHble aHrHypHAbl 
‘ePpHOM HM KapOOHOBOHM KHCJIOT), KOTOPbIe allMJIMpylOT BO BTOPOM cTaquu WoOaB- 
ICHHbIe CMUPTHI. 

B HacTosuleH pa6oTe KpaTKO H3JIO%KeHbI SKCICPHMeHTAIbHbIe Pe3yJIbTATbI 
<apOMeTOKCHJIMPOBaHHA H KapOSTOKCHJIMPpOBaHHA WHKJIONeHTeHa HW WHKJIOreK- 
eHa 10 yKa3aHHOMY MeTOJY. 


IkKcMNepHYMeHTaAAbHAA WACTH 


Tleppana craqua mpollecca — B3anMMofgelicrBue CO, HeSO4 u wnKkmoonepu- 
(OB — MpoBoqusacb mpH 20—40° H HauaIbHOM JaBJIeHHH OKHCH yruepoya 
0 aTM. B aBTOKJIaBe H3 Hep KaBelolllel cTaM Cc MelllaIKOH, copepulaiomeh 800 


Ta6auua 1 


CuutTesbl 9upoB H3 UWHKMOONepuHOB C5 — Cg 


B3aTo, Ma Tlormoujeno CO Bpuixox spupos 
NoNeo | ¥, Y 
0 - T nNo- % OT 
i, Ti. WK MoOONepuna cnmupta put ites MJ my ensue ucxoAHOro 
Cc onepuHa 
4 I[ukaonentexa Metuaozoro 
250 300 DAS 44,5 90 04,0 23,8 
2 I[ukKsoneHTeHa STUMOBOTO 
185 250 21,8 45,3 64 44,3 20,0 
3 I[uxmorekcena Meruamosoro 
300 300 50 75,0 DAS One 50,6 
4 Llukmorekcena STUOBOTO 
300 300 50 TE |) 2a 60,0 45,0 


GOpOTOB B MHHYTY, H KalleIbHuUeH Wa WuKNOONepuHa. Ilo Bropow cTraquH 
: peaKIMMOHHOM CMeCH WOOaBAAJICA MeETHJIOBbIM WIM STMMOBbIN cnupT. IlomyyeH- 


* Coo6menne na VIII Menjeneesckom cbe3ge Mo oOulel HM MpuKAaqHoi xumuu (?). 
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| 


| 


I 
| 
HbIe CMeCH CJIOX%KHBIX SUpoOB, MocIe MeperoHKH U3 KONObI PaBopcKoro nIpk 


3 MM PT. CT., pa3felaHcb (PpakUMOHHPOBaHveM Ha KOJIOHKe odxPeKTHBHOCTER 
B 90 7. tT. U3 @paKkuuli, cooTBeTCTBYIOWMX HHAMBULYaJbubIM SPUpaM, MPHTOTOB:| 
JIAMCh AHWIMIbI TOM 2%e KHCJOTbI, MO KOTOPbIM 3TH SPUPbI HCHTHPUILH pOBa-} 
such. AHMIMAbI NOyuaIMch peakiveli clO*KHOrO Spupa C aHHIHHMAarHuhOpo-| 


MHoOM (). CMecH aHWJIM0B, NOJYYeHHBIX H3 MeTHJOBOrO H STHMOBOTO SHpPOB| 
OHO MU TOM x%e KHCIOTHI, He NOKA3bIBaJIH AeMpeccHu TeMMepaTyPpbI MiaBJeHuA.| 


Ta6nuna 2 


Dhuppl, NosyyenHHble v3 UNKMOONedpHHOB C3; — Cg, OKMCH yrmepoya H MeTHOBOrO 
WIM STHOBOTO CIMpTOB 


T.. Kiss we 


VMcxonupk 
npu 760 MM 


WuK MooeduH Omup KHCAOTHI 


20 20 
d h | n 


MeTusmoBbe 9PUPH 


I[uxaoneutex | I]nKnonenTanKap- 


6 OHOBOH 198% 2 0, 9859 1,4360 160,5 
{ -MeTHJIIUKJONeH- 
TaHKap 6oHOBoH-1 163,0 0, 9654 1, 4364 107 
I[uxaorexcen | I]uKsJorekcaHKap- 
60HOBOH 184 ,1—181,3}  0,9785 1 ,4438 146 


ITHUAOBe IPUPL 


I[uxmonentexn | LuksonenranKap- 


6oHOBOK 174,41 0, 9583 1,4343 160,5 
1-MeTH IUMK JIONeH- 
TaHKap6oHoBon-1 |176,9—177,2) 0,9393 1, 4327 107 
I}uxaorexcen | InxnorexcaHKap- 
60HOBOH 196 ,0O—196,2| . 0,9549 1,4413 146 


Ucxogupiit wuksonenten (T. kum. 44—45°/760 mm, d;° 0,7717, np 1,4228, Opom- 
Hoe uMce0 223,5) nomyyasicaA Cc BbIXOJOM OKOJIO 60% ruaApHupoBaHveM IHKJIO- 
NeHTaWeHa B aBTOKJIaBe IPH KOMHATHOM TeMnepatype UH aBseHun 80 arm. Hal 
CKeJIeTHBIM HUKeJIeM (4). McxogHpli WuksloreKceH (T. Kum. 83,2—83,3/760 mM, 


d?° 0,8106, nz 1,4468, OpomHoe yuvcIO 193,5) CHHTe3HpoBaJICH C BbIXOJOM 


° 
200 200 6 
180 ? 160 
“ 160 
pig My Saye AW 4 blebs 
Puc. 1. Kpuspie pasronxu apu- Puc. 2. Kpuspie pasronku acupos, mo- 
poOB, MOJYYeHHBIX H3 IMKIO- JIYYCHHBIX H3 WHKIOreKceHa. a — 3c*bupbi 
meuTeHa. OMHpbI WHkKsOMNeH- |-MeTHIMMKIOMNeHTaHKapOoHoBON-1 KuC- 
TaHKapOOHOBOH KHCIOTH: 1 — noTp: J — MeTHOBbIM, 2— STHIOBBIIT; 
Me€THJIOBBIH, 2 — STUNOBbIL 6 —9upbl WuKoreKcaHkapOoHoBol Kuc- 


noth: J — MeTHIOBbIM, 2— 9STHJIOBBbII 


okoo 80% erugpatalveli WHKIOreKcaHOwla B IpHCyTCTBHH KOHIeHTPHpoBan- 
HOM CepHol KHcuIOTHI (°). 

Tlanuble 06 onpirax 10 CHHTe3y H UX pesyJbTaTbI MpHBeeHbI B Ta6u. 1 u 2; 
KPHBble Pa3srOHKH NOJIYYeHHBIX CMeceH SdupoB Ha puc. | u 2. U3 wuKnonentena 
MOJIYYeHbI C BbIXOJOM OKOIO 45—55% oT normouleHHOH CO uc 20—24% or 
MCXOMHOFO IWMKJIONeHTeHa CMeCH SPHPOB, B KOTOPBIX COepxKaOch OKOMO 40— 
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% MeETHJIOBOrO WIM STHAOBOFO SPHPOB IHKJIOMeHTAHKAaPOOHOBOLi KHCJIOTEI. 
uTepaType MIpWBefeHbl TeMMepaTypa KHNeHHA ZTHMOBOrO |ac:upa KHCJOTHI 
—174°/752 mm (°) 4 Temnepatypa mlaBieHuA aHHHya KucaoTe 160,1— 
ee (“). 

V3 wuksorekcena Onlin momyyenbl c BEIxoqom 60—67% or norsmomeHHor 
McH yruiepoya Hu 45—51% or ucxogHOro IMKMOreKceHa CMeCH MeTHJIOBEIX, 
TBETCTBCHHO STHJIOBLIX SPHPOB AByxX KucJOT: 1-MeTHIMKIONeHTaHKap- 
jHopoli-1 (50%) 4 unKsoreKcankapOonopoli (40%). JIur. qanHble WIA MeTHuIO- 
ro supa 1-MerHuKoneHTaHKapOoHoBon-1 KucmoTH: T. Kun. 159,5°/721 Mm 
J, ad; 0,9641, np 1,4373, tT. na. anuanga Kucnotsr 105° (%); naa 
}THoBoro stupa WuKMOreKcaHKapOoHoBolt KUcsOTHI T. KUN. 181—182° (7), 
4A STHIOBOrO Supa T. KUM. 196,5°/760 mm ("), T. mI. aHHIMAa STON KUCJOTHI 
15—146° (7°). Takum o6pa30m, MpH cHHTese CIOXKHIX SSUpoB H3 WMKsOFeK- 
{Ha MIpOHS3OlWia Takad Ke CKeleTHaA H30MepH3allua, KaK MW MPM CHHTe3se Z*pH- 
PB 3 a-OJlePHHOB, T. e. HAaPALy c shupamu MMKMOreKcaHKapOOHOBONM KUCJIOTHI 
.WIYUNIHCh SPHpbl KapOOHOBOM KUCOTHI, COmepxKallell uweTBePTHUHbI aTOM 
flepoya PAOM c KapO6aIKOKCHIbHOH rpynnon. 


CH; COOR 

/ 
Nc 
() CO+ROH 7 _| 

sz ‘“ COOR 
() 
SW 

‘3 MPOAYKTOB peakILMM WMKMONeHTeHa ObLI BbIeNeH XPHP TOMBKO OHO KUC- 


OTbI, OOPasOBaBLIMHcA MpAMbIM KapOaJIKOKCHJIMpOBaHveM WHKIOONepuHa 6e3 
KeJIETHOH H30MepH3alluH. 
| 


COOR 
| MN GOEROM 7 
| |_| oe 


OyHako BbIXO a:PupoB Onli B 2—3 pa3a HMKe OObIUHOFO, HU Od/IbUIaA YaCTb 
[UKJIONeHTeHA MpeBpaTHMAaCb B BbICOKOKHNAMLMe MPOAYKTHI. 


VWuerutyT opranvueckoli xumun um. H. Jl. SennucKoro Tlocrynusto 
Akajlemuu HayK CCCP TEN NES) 


WMTHMPOBAHHAA JIMTEPATYPA 


14. T. Sugaye, K. B. lysunxunh, K. Tr. Pa6oBa, JAH, 120, 323 (1958); 
‘BT. cBuyq. 114673 (1958). 7 A. T. Daaye, K. B. Ily3uukuu, B xu. VIII Menpe- 
eeCBCKHH Cbesq m0 OOmell H MpHKaqHoH xumun, Cekuna OpraHMuecKoli XxHMUM WM TexXHOJIOrHH; 
ec). OKA. H cooém., Ne 2, 113, 1959. %D. V. N. Hardy, J. Chem. Soc., 1936, 398. 
AS Os mane: B.uM ~Criankio,, Ussis9AH, @CCP,’ OXH; & 1956) “Nei9s 1148; 
CuHTe3bl OpraHHuecKHx mpemaparos, COopx. |, mepes. A. @. IImats nog pen. akan. 
». A. Kasancxoro, WJ, 1949, crp. 509. *®A. E. WapopcKkuh, B. Boxos- 
Ku ii, )Kypu. Pycck. xum. o6mt., 50, 587 (1918). 7 R. C. Krug, L. W. Smith, 
. E. Fry, J. Am. Chem. Soc., 76, 3222 (1954). § A.E. Vuuu6a6un, Kypu. Pycck. 
uM. o6m., 45, 187 (1913). ® M. Mousseron, R. Jacquier, A. Fontaine C.R., 
32, 1562,(1951), 19°C. C. Hametrxun, M.A. Bonoguna, KOX, 17, 327 (1947). 
SaaS iinassdle Male Chem Socemnsuy, 925 (1905) a tans eG. be uauwwa katemeses 
Pee Gels Ove, -b. i\Weviva jou Chen, Socrel955,. 1464. 


Jlokaanp Axkapemuu nvayx CCCP 
1959. Tom 128, Ne 3 


XHMH 


Axagemux A. B. TOMUMEB, H. 9. WbITOBHY u E. C. MOKPOBCKAA 
CHHTE3 YPJIEBOXOPOJOB PAA HHAAHA 


B G60/IbuIMHCTBe paOOT, NOCBALLCHHBIX CHHTe3y aJIKHJIMHJaHOB, OMNMCbIBaeTC} 
CJIOKHbIM MeTOA MOJYYeHHA STHX YIeBOAOPOLOB, OCHOBaHHbIM Ha 3aMblKaHH 
NATHWICHHOFO KOJIbILa C MOCJeYIOULHM BOCCTAHOBJICHHeEM HHJAHOHOB HWJIM CHH 
Tesom 0 [puupapy (1,”,%). JImmb B HeMHOrHX paOoTax ObIJIO IPHMeHEHO aJIKH 
JIMpOBaHHe WHaHa HeMpeseJIbHbIMH yrueBOOposaMu JIA BBeeHHA OOKOBbI2 
Weneli B apoMaTHyecKoe Kobo (4~’). OToT nocweqHHH MeTO B psAye cyyael 
Jal BUOMHE YAOBJIETBOPHTeJIbHbIe Pe3YJIbTATbI H Obl] HCMOJIb30BaH Tak%Ke B Ha 
CTOAUeH padore JIA NOMYYeHUA HEKOTOPHIX HHAaHOB C 3aMeCTHTeJIAMH B apOMa; 
THYUeCCKOM spe. | 

Ucxogublit Mpol_ykKT JIA STHX CHHTe30B — Hau Obl MomyyeH NyTeM ruy) 
PHPOBaHHA HHJeHa Ha CKeJICTHBIM HHKeJIeBbIM KaTaJIH3aTOPOM TO], aBJieHHen 
150—120 arm., «pu oOObIKHOBeHHOM Temnepatype (§) H HMer T. Kun. 172) 


npu 750 mm, np 1,5389 u ae 0,9617, uTO coOoTBeTCTByeT JIHTePpaTYPHBIM 
aHHbIM (°). PeakiMaA aIKMJIMpOBaHHA NPOBOLMaCh NP NepeMellMBaHHH Mexa, 
HHYeCKOM MellaJIKOH HW OXJaKeHHU JeqAHOK BOOK. I]poxyKTb! peakWHu pas: 
JeAHCb OObIYHBIM OOpasoM, OCHOBHAaA (ppakIlHA STHX NPOAYKTOB pasroHsAMack 
2—3 pa3a Ha KoIoHKe Tuna Deucke B 12 7. T. [lonoxwKeHve OOKOBbIX Wenel OBIIC 
YCTaHOBJICHO M10 CNeKTPaM MOFVJIOWeHHA B YJIbTPpaduoNeTOBOH OGacTH B s1a60- 
paTOpHH (Pu3SHKH HM PU3HKO-XHMHH He*TH VuctruTryta HesbTeXHMHYeCKOrO CHH- 
tesa AH CCCP M. B. U]umxunol, mpuuem ad BCeX MOHO3AMELLeHHBIX HH: 
HOB B apOMAaTHY¥eCKOM KOVJIble OblIO HaleHO MOOKeHHe OOKOBOK Wenu 5. 

Tper.-OyTHIHHaH-5 Obl NowyyeH Mp nponyckKaHHu u300yTHIeHa B HH- 
aH Mp MocTeneHHoM jobaBeHuu 96%-H cepHow KUcOTHI. KomnuectBa pea: 
THPYtOUlHX BelllecTB HHaH — H300yTHJIeH — cepHad KUucuIOTa Ob B3ATH 
B MOJIAPHbIX OTHOWeHHAX 2: 1:1. YraeBozopox Obl nowyueH C BbIXOJON 
48%, cuvtaa Ha us06yTHseH. Bcero ObWI0 BBeqeHO B peakiuio 170 r MHJaHa. 

Hatigexro %: C 89,56; 89,48; H 10,40; 10,45 
CisHis. Bpruncneno %: C 89,58; FiedO;.42 


Mou. Bec Hatigeno 174 u 174, Beruncuteno 174. 

KoucTaHTbl Tpet.-6yTHIMHaHa, Tak %Ke Kak HM BCeX Apyrux yrseBoLopo- 
OB, IIpHBeeHbI B TAO. 1. DtoT yrmeBoXOpor Sb NOMyueH paHee NYTEM aJIKHJIE. 
POBaHHA HHaHa TPeT.-XJIOPHCTbIM OYTHJIOM B IIPpHCyTCTBHH XJIOpHcTOrO avii0- 
MHHMA, HO OH Obl COBEPWIeHHO HeOCTaTOUHO OXapakTepH3o0BaH (2°), 

TentummHyay-5 Obl nosmyyeH Mp B38aHMOJelcTBHH MHJaHa Cc TrenTeHOM + 
Ce€pHOH KHCJIOTOH, B3ATbIX B MOJIAPHBIX COOTHOWeHHAX 2:1:1. B peaxuuK 
Obuio B3ato 140 r uHgaHa. Tenten nowyyanca jeruppataiueli A-renTusoBorc 
cnupta Ha OKHCbIO alioMHHHA pu 370°. B pa6ory Oba B3aTa dpaKkuus ¢ 
Tt. Kum. 95° npu 742 mm, np 1,4050' u d;° 0,7020. IIpu npumenennn 96%-f 
CepHOH KHCJIOTHI BbIXOJ, OCHOBHOH dbpakwuu rentumMHyaHa coctaBul 20% 
B Culyuae Ke Oolee cabo KucnoTH (92%), BEIXOZ MOBbIcHsIcA Ho 70% (Ha rem: 
TeH). 

Hatigeno %: C 88,77; 88,81; H 411,28; 411,17 
CigHoa. Buruucneno %: C 88,82; Hewes 


Mou. Bec HatigeHo 214 u 221, Brruncneno 216. 
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Ta6aunua 1 


CEOKCTEA HEJaHOBBIX yruieBozoposoB 


xO 
Ss BasKOcTb CCT; Wp Temnepa- ow, 
| T. Kun 2 ‘ ea a) 
YraeBpofzopon E se S & d29 ne my 
| °C/MM pT. cT. so 4 D ES 
a 20:16:80 480.94 70" |\400" 1 Yar 
BRO <x 
| 241,5/752 |—70\0,9288/ 41,5235) 5,4) 3,7] 2,4/4,8/4,2j—10 
Wu-5) CisHis 85,5 86/4 
punmHaH-5 283—284/736 |—60)0, 9130] 41,5130) 41,41] 7,8] 4,3)2,9/1,7| —3,5 
ee 12.0) 5412. 157/315 : 
IDKTHIMHaH-o 297,5/742 |—60/0,9221) 1,5188) 25,9/15,3] 6,9/4,3]2,2!| +2 
Hoe 124—122/2 
, JON HTHIHH- 286 , 5/742 —-70'0, 9904! 1,5493} 7,5|) 6,8] 4,913,8)1,4|—14 
H-9 CyaHyg 100—102/2 
{UKJIONCHTHJIMH- 336—337/736 | -—6/4,0066] 14,5567) 68,5 | 40,6 | 16,2 |8,9|4,2 |—13 
H Cy9Ho6 179—181/4 
HKJIONeHTHA- 210—2412/3 |+47}/41,0110/ 41,5622; — | — | — | —; —]}] — 
maw CoaH3q (40°) 
HlonenTHaH 279—280,5 |—6310,9903| 14,5434 : a OH 
iH-41 CyaHig 143—114/3,5 


' 
OKTHJIMHaH-5 Obl MosyyeH U3 2-3sTHMTeKCeHa, CHHTe3HPpOBaHHOTO NyTeM 
My\paTauu 2-3THITeKCHNOBOrO CNHpTa Ha OKHCbIO aJIKOMHHUA pH Br 


MeBluero T. KUN. 117—119° npu 752 mm np 1,4173, di’ 0,7252. Baaumozeii- 
Me 9TOTO yrsleBoopoya C HHAaHOM MpoxosHO NOX JelictBHem 96%-i cep- 
| KHCJIOTbI IPH MOJIAPHOM COOTHOMIeCHHH MHJaH — OKTeH — CepHasw KHCJIOTAa 
1: 1. Wugana 6p110 B3sTo B peakuuio 147 r. Bplxox KoHe4yHOrO MposyKtTa 
<HJIMpOBaHHa cocTtaBHus 47% (Ha OKTeH). 
Hatinzeno %: C 88,57; 88,62; H 11,37; 11,40 
CizHes. Bpriuucneno %: C 88,62; H 11538 

Mou. Bec HaliqeHo 225, 226, BprunvcneHo 230,38. IIpu npopenenuu sToH 
\KILMM C XJIOPHCTBIM aJIIOMHHVeM BBIXOA cocTaBH MWb 14%. 
OnucaHHble B JIHTepaType WHKJIONCHTHJIMH aH MW JMUMKJONeCHTHJIHHaH Ob 
iTesHpoBaHb! KaHuaH H CoaBTopaMu (°) H3 HHJaHa HW WHKJONeHTeHa NO Jeli- 
eM xslopuctoro aJOMHHUA. Mb NOBTOPHJIH STOT CHHTE3 C MeJibIO Oovlee Je- 
[bHOM XaPaKTEPHCTHKH YNOMAHYTHIX YrvIeBOLOPOLOB H NOJyYeHHA TPHWUKVIO- 
ITHJIMHaHa, B JHTepaType He onucaHHoro. IIpu B3anmogelicTBun 100 r 
janac 19r wWuKsOoNeHTeHa (MOJIAPHOe OTHOIIeHHe 3: 1), B NpucytcTBuH 10 r 
)PHCTOTO aJIOMHHHA, B PesyJIbTaTe ABYX Pa3rOHOK Ha KOJIOHKe, ObIJIN BbIe- 
ibl [Be @pakunu. Berxoy ppakuun c tT. kun. 117—118° npu 4 mM coctaBus 
10%. 

Hafineno %: C 90,28; 90,23; H 9,91; 9,87 

CysHig. Buruncnero %: C 90,26; H 9,74 


mn. Bec Haligzeno 183, 183, BpruncseHo 186. 
Tas bpaxuuu 179—181° npu 5 MM, nonyyeHHohi c BEIxonom ~'20% 


Hatizeno %: C 89,48; 89,46; H 10,57; 10,60 
CipHos. Brruuceno %: C 89,69; HelOnst 


jl. Bec Haligeno 247, 247, BprmuucmeHo 254,4. 

Jlaid WAKONeHTHIMHLaHa NO CHEKTPaM B YJbTpapHoeTOEOH COacTH Obv10 

‘AHOBJICHO MOmOKeHHe 5 AVIA WHKJIONeCHTHJIbHOFO KOJIMA. 

TpHUnKIONeHTHIMHaH Obi NOMyYeH MPH aJIKWMMPOBaHHH WHKJIOMeHTCHOM 

pokoli @paxunu c T. Kun. 113—120° npn 3 MM, BbiZeTeHHOH! Hs NpOAYKTOB 

WleHCallWH HHaHa C WHKJIONeCHTeHOM HM MpescTakwsaicuel COOH CMecb MOHO- 
559 


W MUMKIONeHTHIMHAaHOB. B peakIHiO, NPOBOAMBINyIocaA B pacTBope IWMKJONE 
cana, Obwio B3aTo 55 r mMpoKo dpakun, 40 r WukKsonentena u 10 Tr XJIOPHC! 
ro amiomunua. M3 mpoxyKToB peaKUMM pa3roHKO B BakyyMe OblJa BbIyeue 
bpaxuna c T. Kum. 210—213° npu 3 MM. | 


Haligeno %: C 89,40; 89,52; H 10,62; 10,65 
CosHgq. Butuncneno %: C 89,37; H 10,63 


Moa. Bec HaligeHo 309, BpruuciteHo 322, 

Viutepecuo OTMeTuTb, YTO TPHILMKONCHTMIMH AH MpekcraBaeT CoOoK o4e 
BASKYIO X%KUKOCTb B TO BPeMA, KaK eFO aHaJlOr C TpeMA IWHKJOPeKCHJIbHBbI 
rpyniaMu — TpHILHKOreKcHIMHAaH — TBepfoe BemlecTBO c T. nu. 115° ( 

Jia cpaBHenuaA cBOucTB WHKJIONCHTHJIMHaHa-5 CO CBOMCTBaMH ero 43 
Mepa, MMelomjero IMKJONeHTHIbHY!IO rpynny B MATHWICHHOM KOJIbIle, HaMH OF 
CHHTe3HpoBaH WHKIONeHTHIMHAAH-1. C sTOH WesubIO Oba UCMOMb30BaHa pea 
IMA KOHJeCHCalMH WHeHa C KeTOHAMH, paspaOoTaHHaa Tusie AIA nomyueHl 
6en30py.bBeHos (1!) M B HeCKObKO H3MCHEHHOM BUJe NIpHMeHenHad PyxuuKi 
uv Tleftepom (1). Sta peakWHa, B elle OoIee H3MCHCHHOM BHJe, Oblia NpHMene 
HAMM JIA CHHTe3a HeKOTOPHIX roMouoroB HHaHa (1%). HeoOxoquMo oTMeTUT 
uTO eCJIM MpH CHHTese yreBOLOpoyoB pAWa HHaHa C AJIKMJIbHBIMM ens 
B IIATHYJICHHOM KOJIbIle peaKIHio NOJYYeHHA COOTBeTCTBYIOMIerO MpoMexkyTO 
Horo AHeHOBOrO yrueBOOPONa MOKHO MpOBOANTb 6e3 ac:HpHoro pacTBopa, | 
B CJlyuae WHKIONeHTaHOHa 9Ta peaKILMA UeT TOMbKO B SPUPHOM pacTBop 
IIpu p3auMoyelcTBHM MHeHa C WHKJIONCHTAHOHOM, B3ATBIMM B PeaKI[HO B M 
JIAPHbIX KOJIM¥eCTBAX, ObWIO BBeeHO B peakuHio 160 r wHgeHa. Bprxoyq mpoM 
*KYTOUHOH, KpHcTalIMueckOH, WHpOKOH *PpakUMH AByHelpeyebHOrO yrJieB 
mopoya, *xesToro upera, 116—130° npu 2,5 mM, cocraBua ~24% (Ha HHJeF 


Hatneno 93 @ 9233:"925237 Hi isis 7,74 
Cy4Hy4. Boruncneno %: C 92,25; {H 7,75 


; 
} 


) 


[uypupopante 2Toro yrsaeBosopoya Obll0 MpOBeqeHO CO CKeJIeTHBIM HUK 
JICBLIM KaTasIM3aTOPOM IPH OObIKHOBeHHOM TeMiepaType HM HavaJIbHOM JlaBVleHI 
Boyopoya 125 arm. IIpu pasronKe mpoxyKTOB peakI\HH OblIo nomyyeHo 14 
6ecllBeTHOrO yrvleBosoposa. 


Hatineno %: C 90,30; 90,31; H 9,74; 9,77 
Cy4Hig. Buruucmeno %: C 90,26; ) aie 


> 


Mox. Bec HalyeHo 185 u 187, BrruncueHo 186. 
TlomMHMo TPHUNKIONeHTHIHHaHa BepBble Obl HaMM NoyueHbI: renTHu 
WHaH-5, H3OOKTHIMHTaH-5 WM WMKIONeHTHIMHTAaH-1. 


VWuctutyT Hedbrexumuueckoro cHHTesa Tlocrynusao 
Akaylemuuw HaykK CCCP 5 VI 1959 
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XHMH A 


M. YCAHOBH4Y 


OB «OTCTYNJIEHHAX» OT 3SAKOHA PAYJISA 
(ITpedemasaeno akademuxom B. A. Kapeunom 21 V 1959) 


mpelpilyuleli craTbe (*) ObliH paccMOTpeHbI «OTCTYIMWICHHA» OT 3aKOHA 
IA YMPYrOcTH Mapa ABOMHOH CHCTeMbI, KOMMOHEHTbI KOTOPOH XMMMYeCKU 
Ay coOot0 B3avMOfeHCTBYIOT. Secb MbI HaMepeHbI paso0OparTs ellie OLHY NpH- 
«OTCTYIMJICHHM» YIpyrocTH Mapa oT 3akoHa Paya, a TAaK*Ke WOKa3aTb, Kak 
*KalOTCA Te 2%Ke MPHUYMHbI Ha WMarpaMMax MwaB- 
M WM Ha BHIMHCJICHHH MOJIeXyIAPHOTO Beca NO 
CKOMHYeCKUM H3MepeHHAM. 

(louox%KM, 4TO OJHH H3 KOMMOHEHTOB Hallet 
AHOM CHCTeEMbI — JMMep HM 4TO CHCTeMa NOMYH- 
wea 3axony Payna. Ilpeycrasum ce6e yauee, 
| pH MOcTpoeHuH WMarpaMMbl 3aBMCHMOCTH 
yrocTH Mapa HallleH- CHCTeMbI OT ee cocTaBa, 
Kak 3TO OObIUHO JemaeTCaA, IPHHHMaeM IPH BBI- 
MeHHH MOJIAPHBIX omeH accOWMHpoBaHHoro 
monenta A ero WopMyJIbHbIM MOeKYJIAPHbI 
,T. €. BeweM pacuer Ha MOHOMep. Torjla JMa- 
MMa OyfeT MMeTb BH, W300paxKeHHbIli Ha 
. 1. Ha sto muarpamMe oOHapyxHBAaIOTCA 
CTYIJICHHA» YIpyrocTu mapa or 3aKonHa Payuas, 
AB JeHCTBHTCIIbHOCTH HHKaKHX OTCTYMIeHHH 
yCJIOBHIO) HET, a ypyrocTu napa (Mapwuasb- 
/ HW OOUlat) He W300paxKatoTCA aHTHBHbIMH 
[MbIMH @J,MHCTBe€HHO MOTOMY, 4TO MbI WIA pacue- 


DPHHAIM HeMpaBHJIbHbI MOJIEKYJIAPHbIH Bec ‘ 8 
mouenta A. Puc, 1. Ynpyrocts mapa ABoil- 
[Ipu mocTpoeHHu juarpammpl (puc. 1) MpI mpey- Holi cuctemst A— B; xKommo- 
araeM, UTO HMeeM Jeo C AMMepoM, He pacma- HexT A — jluMep 


IIMMCA pH pa3zOaBeHHH UA AMdppepeHTHEIM 

noueutom B. B Tom cay4ae, ecu 3TO ycOBHe He COOIOMaeTCA, HO KOHCTAH- 
(UCCOMMANMU THMePHbIX MOJIEKYJI Ha MpocTple Mawia, WHarpaMMa o7TviMYaeTca 
bKO TEM, UTO BCe KPHBble YIPYrOcTH Mapa KacaloTcsA A UTHBHEIX MIPAMBIX 
43H KoopyuHaTE! B. 

PaccMOTpyM Tellepb, Kako BU OYAYT UMeTb MarpaMMb! IaBKOCTH CHCTeM 
IMHUeCCKHM B3aHMOJeHCTBHeM HM CUCTeM 6€3 B3AMMOMeHCTBUA, HO C aCCOMMUPO- 
HbIM KOMMOHeHTOM. IIpu sTOM OyeM NOuaraTb, KaK MW paHbllle, YTO Hallin 
reMbI TOMUMHAIOTCA 3aKOHY PayJiA MW UTO KPMBbIe JIMKBUAYCa KOMMOHEHTOB 
[MX CHCTe€M ONHCbIBalOoTCA ypaBHeHuem IIIpenepa — Jle IUlareuse. 

[IpumMeM BO BHHMaHHe, YTO Mp MocTpoeHHn AMarpaMM BCerfa HaHOcUTCs 
rfaB HCXOHOM CMecH, TeMnepaTypa 2%Ke Hatala KPHCTa/MH3alHW KOMMOHEeHTA 
ACMT OT EFO PaBHOBeCHOM MOJAPHOM WOH, KOTOPaA H3 ACXOMHOM X CTaHOBUT- 
B pesybTaTe peakunh mA+nB=A,nB,, paBHok == ore 

y — m0-upexnemy (') 4Hcio Monel o6pasoBaBuleroca coequHenuA A,pBn. 
cUMTaHHOe Ha | MOJIb HCXOQHOH CMeCH. 


564 


[AH, rT. 128, Ne 3 


i 


1 
| 
| 


| 


YuuTbIBad 3TO H3MCHEHHE MOJAPHbIX OEM, Mbl MOCTPOWJIM KPHBBIe JIMKB 
yyca BeulectBa A IIpH ero pa3IM4HbIX B3AHMOOTHOWIeHHAX CO BTOPbIM KOMM 
HeHTOM B. | 

Ha puc. 2 kpusas J ns06paxkaeT «HeaIbHy!0» PaCTBOPHMOCTb Hallero KOMN 
penta A (orcyTcTBve B3auMofelicTBua, y = 0); B Cly4ae OOpa3z0BaHHA coex 
nenua AB nomyyaerca (1pu B3aMMOelcTBUM, WAyUleM Hallen0) KpuBasa | 
o6pa3onannw, AcB orseyaet kpuBan I// *. 

) 
), | 


> 
> 


——_ ee 


Pue, 2 Puc. 3 Puce. 4 | 


Ecam »e y Hac oOpasyerca coequHeHHe ABe, TO paBHOBecHad MonapH 


OIA KOMNOHeHTa A B pesysIbTAaTe B3AaMMOMeCHCTBUA YBeMUMBaeTCA MO Cpa 
HEHHIO C HCXOMHOM, U TeMNepaTypbl HaYana KpHCTaMsallMH (puc. 3, KpuBas / 
yexat ot x = 1 go x = 0,5 Brie «ngeanbuoli» KpuBon J (puc. 3). B Tom cryue 
Kora KoMNoHeHT B accomMuposan (4uMepu30BaH) M He B3aMMOelicTByeT C_ 
momyuaetca KpuBad J//] puc. 3. Tlocnequaa Ha BCeM CBOCM MPOTHAKeHHH BBII 
«HleaslbHOK» KpuBoh 7, a Kpupaa JJ mepecekaerca c KpHBol J npuH x = 0, 
B stoi xe TouKe (x = 0,5) c kpuBoh 7 nepecexaercax KpuBan J] puc. 4, OTE 
yaroulad OOpa30BaHuio coemuHeHuA AeBs. Kpupaa // puc. 4 He coBnayae 
omHako, c KpuBoit JJ puc. 3, a mum MepeceKaetca Cc Heli B TOUKe x = O, 
Or unctoro KomnoHenta A fo sTOH TOUKM KPHBaA, OTBeUAIOWaAr o6pa30BaHt 
coenquHeHud AcBs, JexKUT BbILMe KPHBOH, OTBeYarIolleH coetuHeHHIO ABs, a moc, 
3TOH TOUKH — HwxKe. 

M3 paccMoTpeHHA KPMBbIX, H300PaxKeHHbIX Ha plc. 2, 3 u 4, BbITeKAaIOT H 
KOTOpPble MpakTHYeCKHe CJIeACTBUA, OTHOCALIMeCA K KPHOCKONHMYCCKHM H3MePp 
HHAM MOJICKYJIAPHOFO Beca. 

Auaiu3 ypapHenua IIpenepa — Jle Ilarenbe, B KOTOPOM BMeCTO HCXOHI 
KOHIUCHTpalluH KOMNOHeHTa A cCTOWT erO paBHOBeCHadA KOHIeHTPallua, MOK 
3biBaeT Cylefytoujee. Ec KomnoHent A — KpnockonMueckuit pacTBopuTen 
B KOTOPOM MIPpOH3BOAHTCA ONpexeseHHe MOMeKYMAPHOFO Beca BellecTBa B, 
mexny A wu B nponcxogzut peaxuua mA + nB = AyBn, TO pesymbTaTH omp 
ReeHuaA MOweKyJApHoro Beca B cBoecOpa3HO 3aBMCAT OT N — CTeEXHOMeTPHU 
CKOrO KOSPPUUHeEHTa ypaBHeHHA peakHH. 

Ecam peakuna oOpa3opanua A,,B, mporeKaer HeoOpaTumo (Halleno), To Ta 
reHC yrvla HakJIOHa KaCaTeJIbHOM K COOTBETCTBYIONIMM KPHBbIM JIMKBU Ly 


4 » 
B TOUKEe Ta paBeH ue TaHreHCa YIJla HaKJIOHA KaCaTeJIbHOH K «KHAeaJIbHO 


KpuBou / B TON xe TOUKe (pue. 2, 3 u 4). Dro osHauaer, uTO KpHocKONNYeCK 
onpefeleHue MoseKyapHoro Beca B npuBeeT K 3HaueHHAM, Bf pas OonbIt 
MCTHHHOrO. 


* T. H. Cymapokosa (?) ycranopusa NOMOOHEIe COOTHOMIeEHHA Ip pacemoTpeHHH aKcnef 
MCHTAJIbHBIX JaHHBIX. 
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eMOBaTeIbHO, MPH 2 = | oMKHbI MOMYYaTbCA, HECMOTPA Ha B3avMOseH- 
fe MCIbITyemMoro BellecTBa B c KpHockonHyeckuM pacTBopuTesem A, mpa- 
bHbI€ 3HAYCHHA MOVeKysApHOroO Beca B. JlelicrBurembHo, Ha puc. 2 Bce Tp 
LBbIe HMeIOT OOWLyIO KacaTenbHy!O B TOUKe Ta. IlosToMy Mbl, MmpousBoLA 
geeNIeHHA TeMMepaTypbl 3aMep3aHuA A pu MocTaTOUHO MaJIbIX KOHLUeHTpa- 
fx B, nomyuuM HCTHHHbIe 3HaYeHHA MOJEKYJIAPHOTO BeCca. 

iHa pue. 3 JJ, I] vumetwr o6ulyio KacaTebHy!0 B TOUKe Ta. Tanrenc yruid 
\0HA STOM KaCaTebHOH paBeH MOMOBMHE TaHreHCca yrJla HakOHAa KacaTeJb- 
| kK KpHBoi J. Oto 3HauuT, YTO KpMOCKONMYeCKHe OMpeleeHHA MOeKYJIADp- 
Beca KOMMOHeHTa B aqyT yABOeHHOe 3Ha4eHHe He TOKO Tora, Kora 
-eHCTBUTeEIbHO WuMep (kpHBaa ///), HO HB TOM CJTy¥ae, ECM MOHOMepHOe 
ecTBo B oOpa3yer c KpHocKonHYueCcKuM pacrBopuTenem A coeluHeHHe Cco- 
pa AB. Takum o0pa30M, Mpov3BOLA H3MepeHHA B OYeHb pasOaBEHHbIX 110 
omeHHIO K B pacTBopaM, Mbl He HM€€M BO3MOMKHOCTH BbIACHHTb, C KaKHM 
mByX culyyaes (Be un ABz) Mb nMeem eno. Jina pewenua sTOorO BOIpoca 
(OXOQMMO NMpOMOKHTb H3MepeHHA Jo Oomee BEICOKHX KOHUeHTpauuh B. 
IB cayyae oOpasoBanna coewuHeHuli A2zBs u ABs Kpmockonuyeckue ompe- 
e€HHA MOJIeKyJIApHOrO Beca B AafyT yTpoeHHoe 3HaueHHe, TaK KaK KPMBble 
III (puc. 4) umetor B TouKe T , OOULYIO KacaTeJIbHY!O, TAHTeHC yrvia HaKJIO- 
KOTOpOH B 3 pa3a MeHbIUe TaHreHca yrvla HaKJIOHa KaCaTeJIbHOH K KPH- 


ToguepKuem ellle pa3, UTO BCe Hall pacueTbI MPOM3BeJeHbI B MpeANoMoxe- 
2 O MOAYHHEHHH PacCMaTPHBaeMbIX CHCTeEM 3aKOHAM HJleaJIbHbIX PaCTBOPOB, 
>. B MpeANONOKeHHH, 4TO KoOsPUIMeHTb! AKTMBHOCTM BCeX BelllecTB, y4a- 
yioulMx B PpacCMaTPHBaeMbIX PaBHOBeECHAX, MPH BCeX KOHMEHTpalluAX paB- 
1. Takum o6pa30m, pas06paHHble «OTCTYMIe€HHA» OT 3aKOHOB HJeaJIbHBIX 
TBOPOB ABJIAIOTCA KaKYILMMHCA, TaK KaK BCe PacueTbI MPOHSBeeHb! B Mpel- 
IOOKEHHH O COOJIONCHHH 3THX 3AKOHOB. 


VWuctutyT xWMvuecKHxX HayK Tlocrynuso 
AxkayemuH Hayk Ka3sCCP 25 III 1959 


LHTHPOBAHHAA JIMTEPATYPA 


7M YcauHosBuy, JAH, 120, 1804 (1958) 7? T. H. CymMapokosa, Moz. 
KasCCP, cep. xum., B. 11, 3 (1957). 
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Jloxsanm Axkayemun nayx CCCP | 
1959, Tom 128, N 3 


XHMH 


’ 


Axagemuk M. M, WWEMAKHH, B. H. MAMMHMH], K. M. EPMOJIAEB u 9. M. BAMJIA; 
MEXAHH3M PEAKILHH O3A30HOOBPASOBAHH A 


HecmoTpa Ha 3HauHTeIbHOe 4MCIO HcceqoBaHui (11°), MexaHu3M oOpa3s 
BaHUA 03a30HOB M3 4-OKCHKapOOHMJIbHbIX COCAHHEHHH OCTaeTCA HeACHBIM. By 
rumoTesbl H CooOpaxkKeHHA, BbICKa3aHHble 110 STOMY MOBOAY AO HacToAero BD 
MeHH, MOXKHO CBeCTH K TpeM cxemam — A, B uC. 

Mol cuuTaiM, TO BOMpoc O TOM, Kaka H3 9THX CXeM CMpaBelIMBa, M 
6bITb pellteH c momomtbio 15N. B camom geste, ecu Ha B-1°N-rugpa3on JevicTBi 
BaTb H€MCYeHbIM apHJITpa3HHOM, TO B 3TOM CJlyyae cofepmxanue 1°N (Ha cx 
me 15N = *N) B KOHe4HBIX COeCeMHHEHHAX — 03a30HE H aMMHake — Oy/JleT 3. 
BUCeTb OT TOFO, NO KaKOH H3 CXeM MpoTeKaeT 03a30HOOOpas0BaHHe. | 


Cxema A IGM Cee =-ArNHNH5) = CG = +ArNHNH,; ey 16, 
(9. Buuep (1)] 4 ll SSS ll ll SS | 1 
H *NNHAr —ArNH2;—-NH, O *NNHAr ArNHN *NNH be 
+t | 
Cxema B —¢€=—C— > —-cC-—C— +2 ArNHNH, 25 (CEC) = ; 
{®. Betrang (*)] aed —ArNH, tt ee aR il 
HO *NHNHAr z O *NH ~-*NH, ArNHN NNH Ar: 
+t (1) 
__ Cxema C — C — CH — +ArNHNHr —C— CH — es —¢€ = C— } 
{®. Betirauz (*)] eel! Oe eae 2s | | : 
O *NHNH Ar ArNHN *NHNHAr ArNHNH *NHNHAr 
4, —c—C— 1 EO Ca) CARNIEEN ET 
ale an ay | i | —————+ 
—ArNH, |2 HN *NNHAr ArNHN *NH 
{ 
E Sei |+ ‘- NH, + + *NH | 
S22 || a =a = ee INE 
2 ArNHN *NNHAr 2 ArNHN NNHAr aa ee ] | 


JlelicTBHTeJIbHO, eCJIM cipaBeqiuBa cxema A, TO aMMMak He JlOuDKeH cose, 
2*KaTb H30bITKa }°N, KoTOpbili Oy eT WeMKOM HaXOAUTECA B O3a3z0He. B cayuae » 
MpaBHJIbHOCTH CxeMbI B, HaOOOpoT, 03a30H OKaxKeTCA HeMeYCHbIM, a aMMMk 
OyeT cofepxaTb Bclo MeTKy. Hakouell, ecu cnpapegzusa cxema C, To 361 
ToK *°N josuKeH pactipeqeHTBCA MOpOBHy MexKy 03a30HOM MH aMMHaKoM. 

K coxkaJleHHi0, H3y4eHHe MexXaHH3Ma 03a30HO0Opa30BaHHA C MOMOILbIO M 
YeHbIX ATOMOB BCTPeyaeT OONbIIMe TPyYAHOCTH H3-3a BO3MOXKHOFO pa3sbaBVJeH! 
MeTKH 3a C¥eT OOMeHAa Y THApas0Ha WIM 03a30Ha MeyeHOrO (HeMeyeHOrO) ruAp 
3HHHOrO OCTaTKa Ha HeMe4¥eHBI (MedeHbIH) NyTeM ruLpoH3a UNM UpsAMOrO 3 
MeluleHHA. OHaKO 9TH NOGOUHbIe Mpolecchl yalOcb B 3HayMTeNbHOL Me 
ycTpaHHTb, MOMyyad O3a30HI B KHMALIEM H30aMUJIOBOM CNUpTe c OJHOBpeMe 
HbIM yYaJIeHHeM BOAbI U3 cepbl peakiuH. B sTux ycOBUAX pa36aBMeHUe Mer 
B PMpasoue BHayavle elle He NOCTHTaeT OOVIbIIOM BeIMUHHbI UM He 3aTYyIIeB 
BaeT MCXaHH3Ma O3a30H000pa30BaHHA. Ilostomy, mpepbiBad peakiMio uep 
OMpeeeHHbIM MPOMexyTOK BpeMeHM (3aBUCAMi OT XapaKkTepa B3ATOrO rH 
pasoHa), MOxHO TO pacnpeseeHHIO MeTKH MexXLY HCXOXHBIMM HM KOHeUHBID 
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€HHEHHAMH C JOCTATOYHOH OTYCTJIMBOCTbIO CYAUTb, KaKan U3 Tpex Upewo- 
HHbIX CX€M HMeeT MECTO B JeHCTBUTeJIbHOCTH,. 

Uccieqopanua mpospogusucb c f-!°N-n-HurpodenusruspasonaMu (bpyKTo- 
, WMKJOrekcaHOJIOHa HM OeH30HHa. KunsanHe cnuptTopbie pacTBoppi p-1°N- 
qpa3oHa HM HeMeYeHOrO N-HUTpoeHMIruzpa3suna (2 MoJIA) CAMBaJIMCb BMecTe 
3aT€M KHMATHJIMCb B TOKe a30Ta, IIpHyeM OOpa3sylollMlica aMMuaK cpa3y %*Ke 
aJiAJICH H3 PeakUMOHHOrO pactTBopa. Ilo okoHYaHHH HarpeBaHHA BbileseHue 
paseseHve 03a30Ha, PHApas0Ha HU TuApasHHa MPOBOLUOCb BOSMOXKHO ObICcT- 
€ HW B yCJIOBHAX, YCTPaHAIOWINX aJibHelilliee H3MeHeHHe MeTKH 3a CueT OOMe- 
. TlocueqHui, ofHakO, He YJlaJlOCb UCKJIO“HTb MOMHOCTbIO, BCJIeACTBHe Yero 
pjlecooOpasHee H3MePATb H3OTOMHbIM COCTaB He O3a30Ha, a aMMMaka. 


— 


Z 3 Ta6aunna 1 


Cofepmanue ®N B aT. G 
u Vicxogupili B-N-rugpason eas p B-N-atome | p B-N-aTome 
Ne 1.1. of 15 Hempopearu- | Henpopearu- 
Ee a peakuuu, MuH.| B @AMMHaKke poBapmero poBapmero 
rufapasona rHuapasuHa 
@OpykTo3bl 10 30,6 a2,2 3,6 
s 60 20,4 — — 
HKJIOTEKCAHOJIOHA 
5 23,4 Zirate 19 
3 20 16,5 — 
Bexusouna 360 39.0 39,4 0,68 


Kak BHHO H3 JaHHbIX, NPHBeJeHHBIX B TaOs. 1, BbIJeMAIOUIMHCA aMMHaK 
Haale BCera COJepxKad 3HAYHTeIbHO OOJIbINe MOJOBHHbI MeTKH HCXOHOTO 
pa3soHa, oTKya CJleqyeT, UTO BO BCeX M3YYCHHBIX HaMH CyuaAx Mpowece 
3a30HOOOpa30BaHHA poTeKaeT cormacHo cxeme B *. CymlecTBeHHO, ¥TO TIpy 
OM HMeeTCH JOCTATOUHOR COOTBETCTBHE COep2xKAaHHA METKH B AMMHAaKe, HEIpo- 
earupOBaBlleM rupazoHe HM He BOLeMIeM B peakIlHIO ruspasuHe **, cBHJe- 
CJIbCTBYIOUee O TOM, YTO O3a30HOOOPa30BaHHve He COMPOBOKMaeTCA KaKUMU- 
H60 JPyrMMH MpeBpallleHHAMH, KPOMe Mpollecca OOMeHa MexK Ly MeUeHBIM THI- 
a30HOM HM HeMeueHbIM PHj{pa3sHHoM. 

Cxema B otsuuaetca oT JBYX J[PpyruX CXeM TeM, UTO 3feCb NepBas cTaqua 
eakILMM MpoTekaeT 6e3 yyacTHA THpa3svHa. OTO TaBaJIO OCHOBaHHe HajleATLCA, 
TO Mpollecc 03a30HOOOPa30BaHHA MOET ObITh paculeHeH Ha [Ba 9Tala C BbIJe- 
CHHeEM MIpOMexKYTOUHOFO MOHOMMHHa «-quKeTOoHa (I). JlelicTBuTewbHO, Ha MpH- 
epe n-HuTpodeHuJIruszpa3soHa OeH30HHa HAMM ObIWIO 3aMe4eHO, YTO TPH ero 
IMTeJIbHOM HarpeBaHHU B OTCYTCTBMe ruspasHHa B sex. ACOH mpu 60° on no- 
TelMeHHO HcuesaeT, TOra Kak IPH MocsexyrouleM NpHOaBeHHH JByX MOJIeH 
UpasuHa ObicTpo oOpa3yetca ocafok o3a3o0na. IIpu HarpeBaHHH Ke N-HUTPO- 
eHWJIPMpasoHa WuKsJorekcaHosoHa B Jiexq. ACOH B mnpucytcTBHH 2,2 mova 
c2O (60°, 1 uac) yamocb BbIeIMTb, HapaAay c n-HuTpoalleTaHHHZOM (80%), 
|-alleTHJIbHOe MPOH3BOHOe COOTBETCTBYIONIerO MOHOHMHHA 4-MKeTOHA 
r. Mut. 63°, u3 supa; BEixog 30%), 


47; ,20; 


Halimeno %: C 62,77; H 7 N 9 
H 7,24; N&9,15 


CsgHy,0O2.N. Baruucmeno %: C 62,72; 


TO ABJIACTCA MIPAMbIM JOKa3aTeJIBCTBOM CIIPaBeAJIMBOCTH CX€Mbl B: 


* TIpexuuii sprpog (18), uro B cayuae SeH30HHa cpaBefMBa cxeMa C, ObWI OLIHOOUHBIM. 

** Conepxanne 15N sp aMMHMake M HelpopearHpoBaBilleM FH{pasone OM3KO Apyr K Upyry, 
cojlepxxanue 15N p 9TOM rufpasone, CYMMMPOBaHHOe C yBOCHHBIM CoOqepxKanveM UsOnITKa 1°N 
HelIpopearHpoBaBllleM ruApasune, 61u3KO K coxep2xaHuio 18N B UcXOQHOM rHApasoue. 
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Visyueuve H.-K. CleKTpa MOKa3aJ10, YTO BbIeJIeHHOe COeCAMHeEHHe o6ulaqa 
cTpoeHHem eHamuua (II). 


ay 
“iS 

O NHAc 
(II) 


C  n-autpodenuirugpasHHoM OHO jlaeT COOTBeTCTBYIOULMH  rHuypasc 
(tr. na. 217°, 13 MeOH), 
Haiimeno %: C 58,35; H 5,67; N 19,38; 
CiaHigOsN,. Buraucneno %: C 58,32; H 5,59; N 19,44 


a TIP HarpeBaHHu C H36bITKOM STOrO rugqpasHHa B | N HCl o6pasyer AcOF 
NHs u 03a30H IMKJIOrekcaHoJioHa. 


VuctutyT 6vomorHyecKOH WU MeMUMHCKOM XHMHH Tloctynuvsi0 
AkajeMuM MegquIMHCKHX HayK CCCP 22 VI 1959 


WHMTHPOBAHHAA JIMTEPATYPA 


LE Fischer, Ber., 20, 221 “(1887); 723) 2114591890) m 2rd ek eennnnme 

E. C. Knight, Ber., 69, 341 (1936). 8 F.  Weywand,  Bery973, 12384 (ozs 
‘Pp. Ruggli, P. Zeller, Helv. chim. Acta, 28, 747 (1945). ° EK. Wey gam 
M. Reckhaus, Ber., 82, 438 (1949), ® V. Theilacker, Po» sErois tier, Gre 
Atn., 572, 144 (1951); 7G I Bloinky kK Ho Pawsack er Js Chen scesmnoa 
661. 8H. Beyer, G Henseke, W. Lie€benow, Bernwse 10) 7dGx 
®V. Wolf, Ber., 86, 840 (1953). 10F Weygand, HH: Grieseb aren 
. De Kitehner,. Ber., 88,487 (1955). 9 “1G. Hen skies Heeb lanl iibosmumioem 
885552 (1955) aeons Comma) tay enema tne aye lal Nature, 175, 220 (1955 
3M M. Ilemaxkun, B. WV. Matimungy, JAH, 102, 1147 (1955). 14 F. Friec 
berg, L. Kaplan," J. ‘Am’ Chem Socy, 797" 2600" (1957) ts Fae We) v7 coal 
H. Simon, J. Klebe, Ber., 91, 1567 (1958). 
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Horaagn Arkagemun nayr CCCP 
1959, Tom 128, Ni 3 


PHSHYECKAA XHMHA 


O. A. ECHH u fr. A. TETEPHH 
HOABY)KHOCTb KATHOHOB B PACHJIABJIEHHbIX POC®ATAX 
(IT pedcmaezeno axademuxom A, H. Ppymnunoim 21 V 1959) 
Hi3mepeHun uncesl mepeHoca (nN) B pacnwaBJIeHHbIX CHJIMKaTaX MOKa3bIBa- 
(*), uro TpaHCnopTHpoBKa 2JIeKTPUUeCTBa B HX OCYILECTBJIACTCA B OCHOB- 
M KaTHOHaMH-MogzMduKaTopamu (Na™, Ca®*, Co?* uw gp.), HO He HOHOM 
emHua. Maviai OBHXKHOCTb MOcJeMHero MNOATBepxKaeTcA HW HeOOJbLIMM 
ampuuHentom gpuddpysnu (°). Hanporus, B pacnuapax CaO —P,O; koad- 
WuexT Zuddpysuu docdopa (Dp) 3ametuo Oovibwe (1°) TakoBoro [WIA KaJIbILuA 
Ca), B TO BPeMA Kak eo 4NCJIO MepeHoca (N,) paBHO Hysto (1°). 
Tloqo6Hoe HecooTBeTCTBHe, XOTH HW MOXKeT ObITb NoAcHeHO (2°, 1°) pa3mHu- 
HIMH ClocoOaMH MepeMeleHHA YaCcTHY, UpH Audpy3vH MW MPH dIJeKTpowNse, 
jeOyeT, OfHAKO, JONOJHUTeIbHOK ZYKCHEPHMeCHTaJbHOK mpoBepku. B cBa3K 
9THM HAMM U3MePAJHCb 3/EKTPOMPOBOAHOCTH, UYHCa MepeHoca, NONBUXxK- 
CTH HOHOB UM KoadpuNMeHTb! Macconepeyqauw B pacnuiaBax CaO— P.O; 
CaO — CoO — P,O,. IIpu stom ucnomb30BamIMcb paqWOaKTUBHble H30TOMDI 
145, Co y P22, 
Meroquka onpeneyieHHa 4NCel MepeHoca, B OCHOBHOM, He OTJHMU¥aIacb OT 
Hee onucaHHou (*). KaTofloM culyKHJI rpapuToBbIh THIeJIb, aHOJOM — BHa- 
wie FrpadHuTOBbI CTep2xKeHb, a 3aTeM cpoctbopuctasd Opousa (cnaB Cuc 10% P). 
NeWMaJIbHbIMM ONbITaMH ObIJIO yCTaHOBJIeHO, UTO yJIeTY4MBaHve paMoaKkTHB- 
Z tbochopa u3 aJIeKTpomMTa pH TemnepaTypax onbiToB HHYTOKHO. Jia 
IsneeHHA u3yueHHH Ca*®, Co® nw P*? npHMeHANMCh aJIOMHHNeBbIe PHJIbT- 
1. Uucia mepeHoca paccuuTbiBaduch no dopmyvie: 
26,82 Ye Pck 
as Q a M? (1) 

KOTOpOH Q — KOJIM4eCTBO 3JIEKTpHueCTBa B AaMMep-4acaXx, Ve H Va — aKTHB- 
\CTh CpefHero WU aHOHOrO MpocTpaHcTBa (uM /MHH:T), P,— Bec cpesHero 
OCTpaHcTBa (2), k—BecoBaad Joma oKucna, M — MomeKysaApHbIli Bec. 
Hekoroppie pesyJibTaTbl mpuBefeHb! B Tad. | uw 2 una pwc. | u 2. 
pu pa3sqembHOM onmpefeseHHH uuce mepeHoca Ca u P B nepBbIx JByxX OnbI- 
xX (cm. Ta6m. 1, onpiTn |, 2) nomyueHbl 3sHaYeHHA Nca=—O0,8, np= 0,3. 
MHakO 3/[eCb MMesIaCb BO3MOXKHOCTb JONMOJIHHTeIbHOrO Mepexofa aKTHB- 
TH U3 aHO/IMTa B CpefHee MpocTpaHCcTBO 3a CU¥eT FMApaBsIMYeCKOrO TONKA, 
MpPOBO*KTawllero BbIPeTeHHe KUCOposqa Ha rpapuToBom axHoxe. Jina ycrpa- 
HHA STOPO B MOCJIELYOUEM MPHMeHAJICA PaCTBOPHMbIM ano, u3 cbocdopucTok 
)OH3BI. 


savGnr Wiad: 


ica Tlepenoca KaTHouos Ca®+, Co®+ u P5+ B pacnnapax CaO— P20; un CaO—CoO— 
P.O; mpu Temnepatype 1160° 


CocraB pacnsaBa, % Uucsio mepenoca 
oNo PayquoaKkTUBHblit 0 
ail. : MHAUKaTOp PuUMeyaHHA 
GaO) | P20; |=CoO Ca El tCon leeeP 
{ 97 73 te Cats 0,8 = _ Tpag@utosyh anog, 1060° 
2 3 68 = pe _ _ 0,3 To xe,1160° 
3 3 70 = 841 — = 0,8 Anox—dochopucetaa Opon- 
3a 
4 380 70 — Cele PEE 0,6 _ 0,3 To xe 
5 44 68 18 Cavs P22 Coe 0,5 0,4 0,2 DE Py 
6 30 70 | — ps — — 0,3 AKTHBHOCTb B KaTOJIUTe 
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B onpire 4 (ra6a. 1) uccieqoBasl0cb OHOBpeMeHHoe MepemelileHHe H30TOMO! 
KalbuuA wu cbocbopa, IpwsemM uCXO{HaA KOHIeHTPalMA MoCceqHero B AHOJIMT 
3aMeTHO MIPeBbiliavia TaKOBy!IO Quin Ca*®. STO MO3BOJIMO NOY YTS TIpHONMSE 
T@JIbHO OJMHAKOBYIO MOrpellIHOCTh M3MepeHHA OOCHX AKTHBHOCTeH B Cpey 
Hem mpocTpaucTBe. Halizennble 37ec 
yucia mepenoca (cm. Tada. 1) mc 
Ka3bIBaloT, 4TO B Mepenoce 93VJIeK 
TpuyecTBa pwHuMaeT yuacTHe Ké 
THOH (pocopa. Bewuunna np = 0, 


TaOmuua 2 

Vsmenenue KonmenTpamnu Ca*® u P® B 

CpefHeM HM aHOAHOM MpocTpaHcTBax IIpH 
ameKTpouuze pacnmasa CaO-P205 


oR 
x 63 de 3 é 5 XOpOWO coBmafaeT Cc ou 4eHHO! 
Sa | See oan ol z B onbitax 243, rye u3sy4aJOch Ne¢ 
o | of | Ske (SF .fe| B. | By peMellleHHe TOJIbKO OfHOrO docdopé 
F | So [os [SSees| <a | <6 Tak Kak KaTuon P5* spBasere 
3 | 26 a ae, ceTKOoOpa3yIolluM, TO mpelcTaBas 
JIO HHTepecC BbIACHHTb BO3MOMKHOCT 
Cpeauee npoctTpancTsBo* S/IeKTpHYeCKOH  MUrpalluu CJIO® 
4 : ss ‘eo é rf HbIX (POCCPOPHOKUCJIOPOAHbIX AHHOHOE 
3 15 73 32 46 | > 27 C sto wWesbio paquoakTuBHBI dod 
cots 32 wae 4 Bor leney (bat BBOMWICA He B aHOgHoe, a 
§ a ae ie rr re KaToyHoe oTseseHHe. Kak moKa3b 
8 47 | 354 120 170 | 18% BaeT pue. 1, nocne HanoxkeHY 
A of GM POOP ea RS 3NeKTPHYeCKOrO MOJIA (TONKA a) yr 
‘ 0 4 = AS a BOH KkosdidvuveHT KPHBOH v— 
A Fe eno dane oe ee He yBesIMuMBaeTCH, a MajaeT. OT 
k 22 | 7040 | 3640 | 5200 | 1840 CBUETeJIbCTBYeT O06 OTCYTCTBHH MF 
7 y y 6 TBEPKTaeT ne peMelleHHe ero 
E Sue RKe RA TANON Rhee Ties ae B CR KaTHOHOB. 3Ha 
* YcNOBHA ONbITA: Panonuta = 7,0 1, BeJIMUHHY AKTHBHOCTH OJHOH Becc 
Pepen = 11,6 1, ~—  Pwaronuta = 24,1 r, BO 4acTH CpeqHero mpocTpaHcTB 
es. DS SB 8 SSN (ve) H e€€ H3MeHeEHHeE B pe3YyJIbTAaT 


amekTpomu3a (Av~), MOXHO MNOp 
CUHTaTb UYHMCIO NepeHoca KaTHOHa (bocopa. Tak mpu mpexoxyennu | 
ammMep-¥acOB B KaTOJIMT H3 CpeqHero mpoctpaHcTBa mepexoguT QnMy,/ Fz efy 
HHI, AKTMBHOCTH, oTBeyaiomlux QnM/Fz r-9Ks. cdochopa B To xe Bpem 
3TO H3MeHeHHe paBHO oOLIeMy Dudihe 

YMeHBIUeCHHIO HHTCHCHBHOCTH 43- 4 | 
JyueHua cpeluero mpoctpancrsa #0 [ 
po: R- Ave 3a CueT yxoa KaTHOHA 
P5*. Orcioga 


2200 r 


2100 |- 
ny Petree (2) 
c 2000+ 
a 
Pacvernmader 1, — 052, era e: 1900} 
BeJIMUMHY, OM3KYIO K Mpesbily- 
IMM pesyJIbTaTaM. 1600 
Uro6hl mpociequTb BJIMAHHE 
TpeTbero KaTHOHAa, OJHOBPeMeH- 
HO ONpeeNAIMCh UNCa MepeHoca 0 0 202 30 @ 50 6O man 
KaJIbUMA, KOOaIbTa u cocdopa as 
B pacniaBe CaO -CoO- 2P,0; Puc. 1. Usmenenne axrasnoctu P22 npu 3UeKTP O38 
B HeiTpambHok arTmocdepe mpn CaO-P20s (paquoaxtupnpiit doctbop momemtex B Ka 
1120° B kopyHnopHx Turaax c ToT). 1 — B cpeqHeM MpocTpaucTBe, 2 — B KaTO 
aHojaMu U3 docdopuctol O6pou- WNC Oa oC Ee 
3bl. Okasaiocb (Ta6m. 1, onpir 5, puc. 2), uro BenwunHa n ana KaJIbu 
(0,5) HeckoubKO Goble, YeM y KOOambra (0,4). AHanoru4uHoe cooTHOMIeHH 
Halijeno panee (}*) B cHuIMKaTHBIX pacnviapax. B yonomHeHue K OOBACHeEHHAN 
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|PHBeMeHHbIM B YKa3aHHOH paOoTe, cuesyeT OTMeTHTb, YTO MeHbIUAaA Mos- 
i *HOCTbh Co** Moxer 6nITb O6ycOBJIeHa OoubUel CTeMeHbIO KOBaJIeHTHOCTU 
yeasu Co—O(43%) mo cpapHenuio c Ca—O (20%) (#4, 15), BBegenne uoHa 
oOaIbTa NOHU3HIO 4MCJIO mlepeHoca docdopa c 0,3 no 0,2, necmorpx Ha To, 
O MOJIbHad on P,O; ocTaBaJlacb nocTosHHOK. M3s0x%eHHOe NOATBEpKLaeT 
‘®) B3aMMHOe BJIMAHWe KATHOHOB Ha HX NOBYXKHOCTh B OKCHAHbIX pacmviaBax. 

Jina onpefleneHua noyBuxKHoctH (UV) nona Ca?+ ucnob30Baacb MeTouuka, 
peAcTaBsAlollaAn COOOM Co“eTaHHe MeTOJOB NOBYXKHOH PpaHUIbl H “MeueHbIX» 
ITOMOB. ONBITHI IPOBOLHJIHCb OMHOBPeMeCHHO B ABYX KOPYHJOBbIX TpyOKax, AHa- 
wieTpoM d =0,38 cM KaxKas, B OJHOM H3 KOTOPbIX H30TON MepeMmellaJICA TOJIbKO 
iIryTeM camodudy3nu, ayvepes Apyrylo nponycKavica slekTpuyeckult TOK. PaccTos- 
4He MEXKLY BOJIb(PPaMOBbIMH JVJeK- 
yponamu (L) paBusoeb 6,3 cm, 
‘BPeMA SJIeEKTPOH3a (t) COCTABIA- 
o 1 uac, rpayuent noTrenwnavia (£) 
pit 30 B H TOK 0,15 a. Ha puce. 
B, 1 w 2 MoKa3blBaloT, pacmpefe- x» 


GMI MUA 


UMN HéeH 


| Le 


+1600 
| 


4 400* 
mO WMHe TpyOKH NpH npoxoxse- 

WM TOKa HB oTcyTcTBHe ero. IIpu 

9TOM CMellleHue PpalHoakTUBHOrO rebel 
KaJIbIMA B peSyJIbTaTe 3JIeKTpPO- 
qa3za (Al)yy = 0,14 cm. Ilo stam 
JaHHbIM ObllIo paccuNTaHO 4uC10 
mepeHoca Ca?+ no dopmyusie: 


41200 


Uumn/saur 


1100 


nd?» AI. pkFY 
nae St« 
B KOTOPOM p —MMOTHOCTS pacruia- 
Ba CaO—P2O,; (no HalliuM aHHbIM 
2,5 r/cm?), a F—xKoucrauta ®a- 0 0 BD 0 @ 0 Om 
patlex. Ono oKkas3anocb (n=0,7) ne on 


QIMSKUM K TouyueHHOMy paHee. Puce. 2. Konlentpalua pawoakTHBHBIX HHHKa- 
To elle pas MOLTBep%KaeT 3a- topos B anomute (/, 2, 3) m BCpeqHeM Npoctpan- 
MeTHY!IO JJIEKTPOJIMTHYeCKY!IO TO- crtse sueltku (4, 5, 6) npH aneKTponu3se CaO-CoO- 
IBYKHOCTb docdopa B pacnmaBe 2P20s. J, 3— Ca ; 2, 6 — Co; 3, 5— P%® 
CaO — P2O;. 3SHaa pacnpezene- 

HHe AKTHBHOCTH BJOJIb TPYOKH B OTCYTCTBHe TOKAa (pu. 3,2), MOXHO OMeHHTb 
KooppulveuT Macconepeyaun (De,) KasIbU A: 


ae 


4t In(vz / v2) : 


De, = (4) 

3ecb ¥, HW Y,—MHHTeCHCHBHOCTH u3syyeHHAn Ca*® Ha paccToaHMax J, u 
l,. TlonyueHo 3HayeHve Dcg = 6,5- 1075 cm?- cex 4, T. e. HeCKOJIbKO O66JIb- 
me, 4eM W3MepeHHoe paHee (!°), uTo OObACHHeTCA, MO-BHAHMOMY, HaJIMuveM 
MHMKPOKOHBeKTHBHbIX MOTOKOB B %KuAKOcTH. Hakone, OblWia paccunTaHa 
aOcomOTHaA TOLBHKHOCTh Ca?". 


ALL 
CC (5) 


Oxa [cocraBaser 0,00008 cm?/sB-cex. Vcnoubsya 9To 3HaueHHe, a TaK«Ke 
YHCIO MepeHoca KaJIblluA (Nca), MOXKHO, MPMMeHAA OMpeeJHTeIbHYVIO (OpMy.1y 
IIa Nn, paccuHTaTb a6coJIOTHy!O MOABMXKHOCTA cocdopa (Up): 


Uca — tte,gU 
Gam fe 
pre eee fea co34 6) 
n 
Ca 
Ee snayenue (0,000034 cm?/B-cex.) BMecte c ombITHOM BemMUHHOK Ucza 
SbIIO HCHOMb3OBaHO JIA MONCueTa YJeubHOM QIeEKTPOMPOBOAHOCTH paciiaBa 
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CaO. P,O;, KoTtopaa nomyuunacb paBHok (pu 1150° + 20°) 0,16 om ?-cm?. 
Jlaa conoctapsenua ee c cbakTHyecKoli Obila H3MepeHa MeTOJOM (*’) 91eKTPO- | 
IpOBOMHOCTb pacniaBa CaO-P,O;. Kak MokasbIBaloT pe3yJIbTaTbI u3MepeHHi, | 
HaOmolaeMaa yelbHasd aneKTponposoguocrbh (0,168 om+-cm? np 1 160°) 


ROcTaTOUHO OM3Ka K paccuHTaHHOH: 
Temnepatypa, °C 840 860 880 900 920 960 980 1000 1040 1060 1100 1140 1160 1200 


%, OM—hcM—? 0,0009 0,0015 0,0030 0,0043 0,005 0,010 0,015 0,049 0,030 0,040 0,082 0,136 0,168 0,172 
TakuM 06pa30M MOXKHO CYHTATb YCTAHOBJICHHBIM, YTO B paciiape CaO—P,O; 
mepeHoc 9JIeKTpMyecTBa OcyYIlecTBIAeTCA He TOJbKO HOHAaMH KaJIbI\HA 
(No, = 9,7), HO u ochopa (np, = 0,3). Ipu stom murpal\ua MocseqHero Npo- 
UCXO2MT He B (OpMe KOMIIJIeKCHOrO 
Lae AaHHOHa, a B BUe KaTHOHa. | 
Ouenupad CTeMeHb KOBAaJICHTHO- 
cTHh cBpasei Ca—O nu P—O no 
jauHbim Ilayauura u XacuHcKoro | 
(74, 15), HaxoMHM, 4TO 3apA/bI HO- 
HOB KaJIbuua Hu coctopa (Cal, 
PL9+) cpaBHHTeJIbHO MaJIO OTJIM- | 
yalorcd pyr oT ppyra. Bovwee To- 
ro, 9TO pasuMune [Os2KHO YMeHb-_ 
WlaTbca Mp OOpa3s0BaHHN cocdata, 
Tak KaK HOH docdopa, Nepexoya u3 
rpynuupopku P —O—P pb couera- | 
Hue Ca—O—P, JOMOJIHUTebHO | 
CMeCTHT K ce6e HOHHOe 06.1aKo | 
Kucopoqa. C mApyrok crTopouxst, 
Puc, 3. Pacnpegenenue paguoaKTusxoro Kamb- pafWyc WoHa Kasibuua (1,06) npu-- 
Ut MO MHe TpyOOK IIpH HaNOKeHMH SeKTPH- OJIM3HTeIbHO B TPH pa3a Oosble, | 
yeckoro mons (/) u 6e3 Hero (2) uem y Mona cpocopa (0,35) (48), | 
HC STOW TOUKH 3PpeHHA BOSMOX- 


HOcTb Mepememjenua P**' He TonbkKO paBHOBeposiTHa c Ca", Ho naxKe Govb- 
ie. OgHako KpoMe 2TOrTO HeOOXOMHMO YUHTHIBATb, YTO IPOMeHT *KecTKOH, 
rOMenOJIApHOH cBa3u B P—O ppme, vem y Ca—O, 4To 3aTpyqHAeT Nepe- 
MelljeHve qdocdopa. Ilostomy, HecmoTpa Ha OJIM3KHe BeJIMUMHbI 3apAOB U 
MeHbINHH pasmMep, HoH dboctbopa OOlaqaeT MeHbIeH SIeKTPOJIMTHYeCKON 0]- 
BY2KHOCTbIO, 4eM HOH Ca**. Omnako TakOe COOTHOLIeCHHe NOJBHUXKHOCTeH He 
coxpaHseTcA B Mpoueccax pzupdysnu (1°). Ilo-suquMomy, 3feCcb JONOMHMTeIb- 
HO K J{BHXKeHUIO KaTHOHA choccbopa UMeeTCA MepeMellleHve ero BMeCTe C aHHO- 
HOM Kucwlopoga(?*), Moqo6HO Tomy, Kak B paciape NaCl yudpbyayupyrior 
ciapeHHbie HOH! (1%). 

: VMucrutyt merasiypruu Ilocrynuno 

Ypanpekuh cunuant AKagemun nayK CCCP 21 V 1959 
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Horsxage Akayemun nayr CCCP 
1959. Tom 128, Ns 3 


PHSHYIECKAA XHMHA 


B. ®. WETIAJIOB 


K BOMPOCY O B3AMMOJEMCTBUUW LWENEH B CJIOKKHbIX 
WEMHbIX MPOWECCAX 


(II pedemaeneno axademuxom B. H. Kondpamoesvim 18 VI 1959) 


IIpn coBMecTHOM WenmHOM MpeBpalleHHH HeCKOJIbKUX BelleCTB BO3HHKaeT 
aHMOeHCTBHeE ene, KOTOPOe, BOOOMIe TOBOPA, MOKeT OCYIULECTBIATLCA B 
kTaX 3aPpOKJeCHHA, MPOMOJMKeHHA MH OOPHIBa env. B3aumojelcrBue Wenel Mo- 
ieT CHJIbHO NOBJIMATb Ha CKOPOCTb ipeBpaleHHA KaKOFO BelllecTBa MH Ha CyM- 
ApHylo cKopocTb peakuun. B suTepatype 3TOT BOMpOoc paccMaTPHBaJICA B OC- 
DBHOM IIpH H3yYeHHH KHHeTHKH COMOJHMepH3alHH B JBYXKOMMOHEHTHEIX (1) 
TP€XKOMIIOHEHTHBIX (”) cucTeMax. B yacTHOcTH, Id JBYXKOMMOHeHTHOM CH- 
empl (') ObIIH YCTAHOBJICHbI BO3MOMKHbIE THIbl KPHBbIX CYMMaPHOM CKOpOCTH 
3aBHCHMOCTH OT COCTaBa CMeCH, a TaK?Ke BbIBEeHO YCJIOBHe CYIILeCTBOBaHHA 
UHHMYMa OTHOLMICHHA CYMMapHOH CKOpOCTH K KOHWeHTPpallWH OHOrO U3 KOM- 
OHeHTOB (*). PesybTaTbl STHX UCCeOBaHHH MOryT ObITb IIPHMeHeHbI He 
\IbKO K PeaKUHAM CONOJIMMepH3al\uH, HO MU K APYyrHM IWenHbIM Mpolleccam, 
AKMM KaK, HampHMep, oOKMCIeHHe yraeBogopogzon (*-°). Henb HacTosulen 
60TbI COCTOHT B pellieHHu OGUleH 3aauH O KHHeTHKe WenmHoro MpeBpalljeHHa 
CJiOKKHOH CMeCH HM paCCMOTPeHHH HavOoslee HHTePeCHbIX YAaCTHbIX CyuaeB. 
[snaraeMad HWxKe TeEOPHA MOXET ObITb IPMMeHeHa K PeakKI[MAM COMOJIMMepus3a- 
HM, OKHCI€HHA, KPeKHHTa UM Jp. 

Cxemy CJIOXHOrO IemHoro mpollecca MOXKHO MpesCTaBHTb B BHJe 


Muuunupopanue nena cKopocts W, 


| K pij . 
| IponomKenue wenn A, + n; ——+ n, 4+- H€AKTHBHEIM MpORyK1 


Ksij 
JIunetnpi o6ppBe = M,; + nN; —-+ HeaKTHBHBI MpOLyKT 


Ktij 
KeanpaTaunbli oOppB =n, + 1; ——> He@KTHBHBIM MpOAyKT 


JJecb N—A€@KTHBHBIM wWeHTp, A—BelllecTBo, y4acTBylOllee B IWelmHOM IIpe- 
patienuu, M — BenjecTBo, Ha KOTOPOM MpOuCxOANT JMHeHHbIM OOpEIB. B Janp- 
eHIEM STHMH Ke OYKBaMU OYyyT OOO3HA4aTbCA COOTBETCTBYIOWHe KOHIeCHT- 
allny. 

B crauvoHapHom mpvOmuxeHHH 6e3 YueTa Auppy3suu uw AAA WOCTATOUHO 
JIMHHbIX WeMeH MOXKHO 3aMHCaTb COOTHOLICHHA: 


dA, 
Se Dy Ne Ary, (1) 
i 
> Koei Ai n= > Korii Ai Nj, (2) 
j i 
Vi = > Ksii M;nj + Sy) Kua Nj Nj. (3) 
tj tj 


ecb (1) —ckopocTp pacxofoBaHua i-ro KoMMOHeHTa, (2) — yculOBHe paBeH- 
TBa cKOopocTeH OOpa30BaHHA HW paCxOfoBaHHA f-rO aKTHBHOrO IeHTpa, (3) — 
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i 


yculOBue paBeHCTBa CKOpocTeli 3apomweHuA HW THOeIH AKTHMBHbIX WeHTPOB. 
Bpipaxasn u3 (2) u (3) nj w NoscTaBiaa mosyyueHHoe sHaueHne B (1), umeeM 
culenyrollee BbIpaxkenve yaa —dA;/dt B PYHKUMM TONbKO KOHWeHTpalHy 
pearupyYIOllHxX BeleCTB 


dA, 
ae = Ce Dri Kort Ai, (4) 


! i 


rye C4 — NOCTOAHHAA, onpefeJAeMand U3 COOTHOMEHH A 


= 9 1, 
' py K,,;M;D,; \~ wv, A ; » K5¢; Mz; Dz; a 
Cy = +} —| S——— ] 4 — >= SS; 
4 OD Kyi; Das Day » Kriz Prez Pri é > K 42; Pei Op; 
ail tj : tj 


Dp; — abIOHKT i-TO 3JIEMeHTa MPOW3SBOJIbHOK k- cTpOKH onpeyzemuTeA CHC 
TEMbI OJHOPOMHBIX JIMHeHHBIX ypaBHeHHii, KOTOpy!o OOpasyioT ycuioBuA (2). 
SToT OMPeNeUTeb WIA YAOCCTRA MOXHO 3aNHCaTb CJIeLyIOULUM OOpasom: 


| K peg — 2 8,3 (6) 
(8% = 1 hpayj = ioe Oonpweew: ay = 2) Kpjt Aj/ Ar) . 


J 


Bpipaxenne (4) aABJIAeTCA OOLIMM pellieHveM C(OpMyJIMpOBaHHOH  BbIILEe 
3anaun. Ono JaeT CKOpOCTb WenHOrO pacXOJOBaHHA i-TO KOMINOHeHTa B MHOTO- 
KOMNOHeHTHOH cucteme. Jia cutyyad uucTO sJMHeMHOTO HM 4YMCTO KBawpaTu4- 
HOrO OOpbIBa B BbIpaxKeHHn (4) H3MeHHTCA TOMbKO BemMUHHAa Cy: 


Cue W, | Dd Kai Mi: Dp; JIMHEHHBIM OOpBIB, (7) 
ii 


Cy = (Ws | > Kee Dri Dri)" KBafpaTHUHbI OOpbIB. (8) 


ij 


BpiicHHM Telepb Ha MpocTeHWieM MpuMepe ABYXKOMNOHEHTHBIX CHCTEM 
BJIMAHMe COCTaBa CMECH Ha CKOPOCTb LenmHoro NpeBpallleHHA KaxK Oro U3 KOM- 
MOHEHTOB HM Ha CYMMAapHy!O cKOpocTb peakuuN. JA JBYXKOMMOHeEHTHOM CHC- 
TeMBI B CJIy¥ae YHCTO JHHeEHHOTO OCOpbiBa (OOPpEIB Ha OHOM KOMMOHeHTe) BBI- 
paxkenue (4) c yuetom (7) qaer 


day _ yb Aids ’ 
dt 1 Agee (9) 
a UA Aa ee, untae hems tae 10 
di LR OR Bi 8 (10) 
Kou K p99 Kei Ks19 
EROS [al ieee y= M,, ey = Migs 
Koa : Kore ; Kyo : ‘ Koyo : 


AnamoruuHo u3 (4) w (8) Quit KBaypaTHuHoro OOpEIBa HMeeM: 


2 
ey, 2 (11) 
(41 A} + 28Ay As + aA?) 
od (Ay AD ath oe eee iB 
i (a, A¥ + 28 AA, + dtp A2)'/2 , ( ) 
i= Se 9 == Kepe = Keto 
3 ? <= ’ = a ee 
Koon Lene Kore K por 


572 


Bpeyem oOo3sHayeHua: —dA,/dt = W,, —ad(A,+ A,)/dt=W, 
-dA,/dt = W,. & paccMOTpuM JA OMpeyeseHHOCTH 3aBHCHMOCTb OT COcTaBa 
ecw ckopocth W ,. Bymem cuntatTb, 4ro mpu yceonuu 


or dA, <|oa dAs 


(13) 


bCT KOHWeHTpaitun A, B CMecH OyeT YBeIHYHBATb HJIM YMeHbIIaTb CKO- 
ycTh W,, TIpHueM pH yBeJIMYeHHH CKOPOCTH OAHOBPeMeHHO JOJXKHO BHINOMI- 
TbCaA YcuOBHe 


awe 0 (14) 


“pw yMeHbuIeHuH : 
; dW <i0hon (15) 


fe dW, — nownpli yuddepentuan cKopoctu W,. 

1. Bauaune A, Ha HauvasbuHbe ckopocrTu (9) —(12). Ipumem, 
jo W,=const u A,+ A,= Ay (Ap = const). WMcnonmp3ya (13) c (14) u 
3) c (15), MoxkHO NOKa3aTb, UTO, HAaNpHMep, vIn MMHeHHOrO OOppIBa BOM3u 
2—0 Wy, OyneT yBemuunBaTbcA mpH oOaBmenuu A, Kk Ay, ecaM BHIMOM- 
METCA COOTHOMICHHE 


L/ry—)g/N\ > 1 KpHTepul yckopeHuA (16) 
OyeT YMeHbIUWATbCA, eCJIH 
hg/hy— 1/11 > 1 KPHTepHu 3aMe]VIeHHA. (17) 


| Boipaxenua (16) u (17) npenzctaBasntoT coOoH KpuTepHH, B KOTOpbIe BXo- 
(AT TOJIbKO KMHeTHUeCKHe KOHCTaHTHI. Ilo BeHuyHeE KPHTePHA MOXKHO 3apa- 
(ee MpeCKa3aTb XapakTep BJMAHUA WoOaBoK A, Ha cKopocTb W,. Bo3smox- 
OCTh CYI[e€CTBOBAHHA IKCTPCMYMOB MPH aJIbHeHWIeEM YyBeJIMUeHHH KOHIeH- 
‘parun As onpefesaetca u3 ycnosua dW, =0, uTo jaer 


he (42) + rhe S® + (ts + a) = 0. (18) 


Ecau (18) umeeT nOJIOKHTeIbHbIC KOPHU, TO 3TH KOPHH OyAyT TOUKaMH 
*KeTpemyMoB. Iloqo6ubIM 2xe OO6Pa30M MOJyUalOTCA KPHTepHv, MOsBOJIATOWHe 
IpeweMTh BNAHHe BOOaBoK A, Ha W BOsmnsu A, = 0: 


2/fy—)eg/h > 1 KpHTepul ycKopeHHa, (19) 
hg/h — 2/7, > 1 KPHTepHi 3aMeVIeHHA. (20) 


QIKCTPeEMYMbI HaXOWATCA H3 ypaBHeHuA (21): 
A A 5 
fohy — 2hg-p rahe) (42) = 2 (the = Fas) Go (9 = 2h + rhs) =0. (21) 


Iipu KBagpaTHuHoM oOppiBe KpHTepHu yCKOp2HuA H TOpMoxKeHHA Daa Wy 
0H3H A, =O uMmewrT Bu 


1/r,—B/a,> 1 KpuTepHi YCKoOpeHHs, (22) 

B/a,—1l/r,>1 KpuTepHi 3aMeVIeHHus. (23) 
CoorseTcTBeHHo uaa W 

2/ty—B/o > 1 KpuTepHi ycKopeuna, (24) 

B/a,—2/7r, > 1 KpHTepul 3aMeVIeHHsA. (25) 


TlonoxKeHHe 2KCTpeMYMOB oMpesetaetca Wa W, w3 ypaBHeHna 


2° As \2 
aa(Gr) + Qrae 4 8) (42) b (712 —B + 3718) 5 
+ (F401 — % + 48) = 0 (26) 


As 


Hu Wasa W u3 ypaBHeHHs 


3\2 
(72%2 — 202 + 28) (42) — (27,2 + 28 — rea, — 3rof) ae ts 


H+ (27204 + 28 — ry%2 — 3118) a — (ra, — 2a, + 718) = 0. (274 


2. U3MeHeHHe COCTABAa MHOFOKOMNOHECHTHOHM CMECCH B XOJ€ 
cOBMeCTHOrFO WenHOoro npeppameHua. IlpH coBMecTHOM WenHON 
MpPeBpPallleHHH HECKOJIBKHX BeUeCTB COOTHOLWMCHHA MexKLY HX KOHICHTPallHAMy| 
@lpewesAOTCA KHHeTUKOH mporecca. B AuddepenwvabHoh dopme coorTHoue:-| 
HU M@2KLY KOHICHTPallHAMH MOXHO TOJYIHTb u3 ypaBHeHus (4), Oepa OT-) 
HOIMC€HHA COOTBETCTBYIOMIMX cKopocTelt *. Tak Kak MIpH 93TOM MOCTOAHHASA| 
cokpalllaeTcad, TO B 9TH COOTHOLeHHA OyAYT BXOJUTb TOJIbKO KOHCTAHTHI CKO-} 
pocrei mpofosuKeHua enw H He OyAYT BXOJUTb HA CKOPOCTb HHHMIMMPOBA-| 
HU, HH KOHCTAaHTbI CKOpocTe oOppbiBa. B KayecTBe MpHMepa PaCCMOTPHM| 
COBMECTHOe WelHoe MpeBpalleHHe ABYX BellleCTB, MpoTeKalollee MO CXeMe:) 


A,— A,— HeaKTHBHbIM MpowyKT 


dA, Wi—W,_ —*1A, — fA, 28) 
dA, —W, rAt + A, As , 


Muterpupopanve (28) JaeT 2Ba pemenua 
Ly 0s 


_ WARIO AS (4); 
| an aoa | 


11 


eee Qn / A | 
| 7 tore aig 
= ae (30) 


=r, —4ryx, x= 1—ry; Ay—HauanbHaa KonWeHTpanua A,. B npegnoso- 
*KCHHY MOCTOAHCTBa CKOPOCTH HHMILMMPOBaHHA MOXKHO MOKa3aTb, 4TO BOJHSH 

2 = 0 BbIBeJeHHbIe BbIlIe KPHTepHv yCKOpeHHA H TOPMOxKeHHA Ana Wy co- 
XPaHAIOT CHJIY. ITO 3HaUHT, YTO, HCHOJb3yA BbIBeeHHbIe KPHTeEPpHH, MOXKHO 
Bcerfla OMpeesMTb, KaKoe BUIMAHHe (yCKOpsloulee WIM 3aMe]VIAIollee) OKa3bI- 
BaeT OOpa30BaHHe BellecTBa A, Ha CKOpocTb WenHoro mpeBpattienua A,. Vea 
(13), (14) uw (13), (15) ananornuHple KpHTepHH MOXKHO NOAYYUTb AVIA CyM- 
MapHOK CKOpocTH. 


VMucrutyt xuMHueckon dusuku Tlocrynu.i10 
AkayemHv Hayk CCCP 13 VY 1959 
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* B APyroM BUe STH COOTHOMICHHA MOMKHO NOMyYNT C NOMOWbIO MeTOMA AeTepMH 
HaHTOB (*). 


Joxnuage Akagemuu nwayr CCCP 
1959. Tom 128, M3 


XHMHYECKAA TEXHOJOlH fl 


3. A. MEH/JDKEPHLKHH u B. C. BATOLLKHK 


YCJIOBUA PABHOBECHSA HA WAHKOBOM 3JIEKTPOJE 
B WEJIOUHbIX, PACTBOPAX, HACbILIEHHbIX LMHKATOM 


(ITpedemaseazeno axademuxom A. H. Ppymkunoim 21 VY 1959) 


B 9ueKTPOXHMH4eCKHX HCTOUHHKAaX TOKAa WMpOKoe pacipocTpaHeHHe uMeeT 
HHKOBbIH aHO], B WeJIOUHbIX PaCTBOPaX, HACHILeCHHbIX WHHKATOM IlesOuHOrO 
eTama. Hecmorpa Ha Oo7buwI0e KO/IMYeCTBO HcceloBaHHH, JO HacTOAMero 
PpeMeHH ellie He pellieH BONMpoc O MpHpose KOHEUHBIX TBEPALIX MPOLYKTOB peak- 
MM Ip paOoTe Takoro dlekTpoya. TakKHMH NpOLyKTaMH MOFyT ObITb FHAPOC Kuch 
( OKHCb WHHKa. B pa3JIMyHbIX YCOBUAX ONbITa HaGsIOJaOcb OO6pas0BaHHe 
tae IMHKa WIM pasJIMGHbIX MOLMuKalMA rH_ApooKucH WuHKa (1). OTJembHbIe 
‘OUIYYeCHHbIe MOAHDUKAWMH c TeYeHHeM BPeMeHH ipeBpalllaloTcd B Apyrue, 6o- 
see YCTOHUMBbIe, YTO COMPOBORMaeTCA NOCTeNeHHbIM BbINAaeHHeM OCAaRKOB U 
OeqHeEHHeM PaCTBOPOB HOHAMH WHHKa («cTapeHHe» WHHKATHbIX PaCTBOPoOB). 
crac JOCTWKeHHE PaBHOBeECHbIX COCTOAHHM 3aTpyAHAeT oOnpemeneHuHe 
-BOOOAHBIX SHEPrHH STHX BelleCTB SJIeKTPOXHMMYECKHM TyTeM, YeM H OObsC- 
iAe€TCA, UTO NO CX NOP elle TOUHO He yCTaHOBAEHO, KakOe M3 ABYX BelllecTB — 
‘MAPOOKHCh WIM OKHCb UWMHKa — B UeJIOUHBIX, a TaKKe H B HeMTPaJIbHbIX pac- 
"BOpaX TePMOJMHAMHUeCKH Ooslee yCTOHUHBO. 

 Tlo jaHHbIM aeKTpoxuMHYeCcKHX U3MepeHHH J[uTpuxa u JbKoucToua (”), 
~BOOOTHaA SHEPrHA HanOosee ycTOHYHBOK s-MOANpMKAMMH PuAPCOKMCH WHHKAa 
aBHA AF oogox = 132,65 xKkas. Ilo pe3yabtaTaM aJIeKTPOXHMHYeCKHX H3Mepe- 
imi Matiepa u coaptopos (*) sta BeHuHHa paBHa 132,5 Kkam. 

JlaTHMep IpHBOAHT B CBOeH H3BeCTHOK MOHOrpadun (*) 3HaueHHe 132,6 KKaul. 
ITO 3HaYeHHe, MO-BHHMOMY, MOXKHO CUMTATb JOBOJIbHO HaWeXKHbIM. SHAUHTEIb- 
10 Oosblee pasJIMUHe CYIeCTByYeT MeX%KY HMeICUIMMUCA B MHTepatType jaH- 
IbIMH JIA CBOOOHOM 9HEPrHH OKNCH WHHKa (*), NOJYYeHHbIMH pa3sJIMUHbIMH Me- 
‘OfaMH (TEPMOXHMHYeCKHMH HV 3JIeKTPOXHMHYeCKHMH): OT 75,38 BO 76,05 Kkau. 
Tarumep mpuBogut 3HaueHve AF oogex = 76,05, B3aAToe, OueBHAHO, y Mahepa 
[ COOTBeETCTBYIOULee SJIEKTPOXHMHYECKHM H3MePpeHHAM, MPOBeeHHbIM C pa3- 
JABJICHHBIMA pacTBOpaMH ulemoueH. Ecau ucnomb30BaTb yka3aHHble y JlaTH- 
fepa 3HaveHUA CBOOORHOH SHEprHH, TO WIA CBOOOAHOM SHeprHu Nepexosa ruy- 
YOOKHCH B OKHCb MOmyyaetca 3HaueHHe AF = —0,14 xkaa (25°C). Xora 9a 
eIMUMHa H OYeHb Masia, HO OHA CBHJeTeIbCTBOBaJIa Obl O OobINeH ycTOMUH- 
OCcTH OKHCH WHHKa. C gApyrot cropoubi, Xytrur u Moanguep (°) paccuntanv 
TY CBOOOMHYIO 9HEprHio U3 TePMOXHMHYeCKHX JaHHbIX H NOMYIMIN 3HayeHHe 
+0,12 xKkan. Hy2HO OTMeTHTb, ¥TO aOcouIOTHaA BesJIMYMHa OOOMX 3HayeHHii 
BOOOJHOM SHepruu Mepexola JeKUT B MpeleaX BO3MOXKHbIX MOrpellHoctTehi 
bITa HW pacueta. 

C Weblo yTOUHeEHHA YKa3aHHOFO BONPOCa MPOBOLMIMCh U3MepeHHA 9. J. C. 
ienu Zn, ZnO -aq (KOH + unuxat) HgO, Hg npu pasnot KonMeHTpalHH tle- 
[Oun. 

B cayuae o6paz0BaHHA IPH paspsAJe TaKOrO 9JleMeHTa OKHCH IHHKa M10 ypaB- 
|eHHIO 


Zn + HgO > ZnO + Hg (a) 


A. c. Wen He JOJXKHA 3ABHCeETb OT KOHILCHTPallHH WlesOYHOrO pacTBopa. 
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Ec >Ke MpOAYKTOM peakIMu ABMAeTCA PHApooKucbh WHHKa | 


Zn + HgO + H2,O > Zn (OH): + Hg, (2) 
9. A. C. Weld JOuKHa YMeCHbINAaTbCA 10 Mepe pOcTa KOHIeHTPallu ljesOUN, BCeL 
CTBHe YMeHbINeHHA aKTMBHOCTH Bos. IIpu mpoBeeHHH STHX OIIbITOB OCHOBHOE 
BHHMaHHe ObwIO yeleHo Bompocy HavOoblwero nmpHOmMKeHHA K PaBHOBEC- 
HOMY COCTOAHMIO, OnbITE IpOBOAMAMcb B AYeHKAaX JBYX THMOB: a) B CTeKJIAH- 
HBbIX TMOJIyaeMeHTAaX, OObIUHO MIPHMCHAeMBIX JIA H3MepeHHit 9JIeKTPOQHIX NO? 
TeHILHaJIOB; 6) B OKHCHO-PTYTHBIX TaJIbBaHHUeCKHX SJIeMeHTaX MYPOBHYHOH KOH? 
cTpyKuuHn (°). 

B neppom clyuae paBHOBecHoe COCTOAHHE MOCTHTaJOCh AJIMTeJIbHBIM B36aul_ 
TbIBAHHeM IeOUHOrO pacTBOpPa C OKHCbIO WHHKa, KHMAYeHHeM PacTBOpa MWA 
yHaleHHA CJleloB PaCTBOpeHHOrO KUcMOposa HM THlaTeIbHO TepMeTHsallHeH 
seek. Boslee yOOHbIMH JIA JJIMTebHOM BbIePAKKU C Wed bIO 6ombuiero mpHOH- 
*KCHHA K PABHOBECHOMY COCTOAHHIO OKa3aJIHCb TepMeTH3HpOBaHHble MyroBur- 
HbIe OKHCHO-PTYTHble 3JIeMeHTHI. 

CnelvaIbHbIMH MpeABAPUTebHbIMH OMbITaMH C OKMCHO-PTYTHBIMH 3JIeMeH- 
TaMH ObUIO YCTAHOBJIEHO, UTOUX 9. A. C. Yepes 2—3 Mecsalla Nocse H3POTOBJeHMs! 
HOMHOCTbIO cTaOHIMBHpyerca HW B TeveHHe NocwesyioulMx 9 u Oovee MecalleB 
MpaKTH4eCKH COBepliIeHHO He MeHseTca. UacrwuHbi nospaspAy co CHATHEM! 
10—15% emkocTH 9eMeHTa CHJIbHO YCKOPAeT Mpollecc cTaOHIM3allHU 9. J. C. 

IIpu Tako nogpa3spaze, B uac- 


ra THOCTH, MOCTHraeTcA Hacbilije- 
‘ Hue pacTBOPpOB IUHHKaTOM HU 
$5500 BbilajleHHe TBepol as3bl.. 
4H e CraOHJIbHble 3HaueHHA 9. J. Cc. 
ee e B TepMeTH3HPOBaHHBbIX SJIeMeH-: 
HOE Meg 2a 8 nage TaX HW B CTeKJIAHHbIX A¥eHKaX'! 
Honyexmpagua KOK ——> mpakTHyecKH coBnayaior U 
MOryT paCCMaTPHBaTbcA Kak 

Puc. 1. Sapucumoctb 9. J. C. OKMCHO-pTyTHbIX P@BHOBeCHbIe 3HaveHHA. 
9JIEMEHTOB OT KOHWeHTpayHH KOH HaiiyqenHasa Takum o6pa30M 


3aBHCHMOCTb 9. Jl. C. OT KOH- 
WeHTpalluM WleO“H B pacrBopax KOH, or 0,6 go 12,5 N wacbiijeHHbIxX WHHKa- 
TOM KaJIMa, MpeqcraBsewa Ha puc. |. 

Kak BHHO M3 9TOFO pucyHka, 9. J. C. B HHTepBase KOHIeHTpauuH or 0,6 
yo 1,5 N sapaaerca nocrosHHol u cocraBuiaeT oKoso 1,344 B, UTO OM3KO COOT- 
BeTCTBY€T YIOMAHYTHIM Bbile LaHHbIM J[utpuxa u JbKoucToua Aa © — Zn(OH)e. 
B flaJibHeHuieM, pH pocte KOHMeHTpPalluH emKoro Kanu IIPHOJH3UTeIbHO JO 
4,5 N 9. A. c. SIeMeHTOB BOspacTaer JO BeMuMHDI 1,353 BM Ha STOM y PpoBHe 
COXPaHAeTCH HCH3MeHHOH BO BCeM HHTepBasie KOHMWeHTpalluli, T. e. Wo 12,5 N. 
Tor ak, To 9. A.C. B KOHMeHTPHPOBaHHbIXx pacTBOpaX He 3aBHCHT OT KOH- 
HeHTPalHH WeOUH CBUJeTeIbCTBYeT O TOM, YTO B TaKHX pacTBOpax PaBHO- 
BECHbIM IIPOAYKTOM AHOAHOTO PaCTBOPeHHA WMHKa ABAeCTCA OKMCb WMHKa. 

M3 HaliqeHHoro B KOHILeHTPHpOBaHHbIXx pacTBopax 3HayeHHA 9. J.c. 1,353B 
culeqyeT WIA CBOOOAHOH SHeprHu OKUCH WHHKa mph 25° sHayenve AF°zn9= 
= — 76,4 +- 0,1 kKanc y¥eToM cTeneHH HeBOCIPOM3BOAMMOCTH HalInX JaHHBIX. 
IlonyuenHoe 3HaueHHe ormuuaercsa Ha 0,35 KKau OT mpuBexenHoro y JlaruMepa. 
ITO PasJIM4ne HMeeT CylleCTBeEHHOe 3Ha4eHHe, TaK KaK OHO IIPHBOJUT K BeMUH- 
He CBOOOAHOH SHepruu Mepexofa rHAPOOKHCH WHHKa B OKHch AF = — 0,5 KKaul 
BMecTo — 0,15 Kkal. 3Hak 9TOTO HOBOrO 3HaueHHA cBOOOHOH sueprun mepe- 
Xofa y2Ke He BbISbIBACT COMHEHHH MW CBUCTeIbCTBYeT O OOMbUIOL TepMOAMHAMH- 
TeCKOH YCTOHMYHBOCTH OKHCH WMHKa B pasOaBsIeHHbIX pacTBOpax (TOUHee C aK- 
THBHOCTHIO BOMB, paBHor 1). B KOMMeHTPHpOBaHHEIX pacTBOpaX IeTO4Uel CBO- 
OoqHaA SHePrHsA Mepexoya MpHHuMaer elle Gomee OTPHWaTesbHOe 3HayeHHe 
BCJI€ICTBMe YMeHbINeHHA AKTHBHOCTH BOJEI. 


576 


Chopmy1MpoBaHHblit BbILUe BLIBOA OO OOpa3s0BaHHH B YCJIOBHAX PaBHOBeCuA 
IWHHKOBOM SJIeKTPOsle B WeOUaX OKUCH, a He PHAPOOKHCH, WMHKa NOATBeEpx- 
TCA WH PyPHMH 9KCMePHMeHTAJIbHBIMH JaHHbIMH. 
Hamu u3Mepsvica TemMnepaTypHbIli KosdipuuMeHT 9. J. c. OKUCHO-PTYTHBIX 
bMeHTOB B UMHTepBase 0 -- + 50°C. Sameppi 9. 4. c. np KaxKO Temnepa- 
€ IIPOH3BORMINCb NocwJle 7-{HEBHOH BbIepxKKU, HeEOOXOAMMON Jia MocTHWKeHUA 
iBHOBecHaA. M3mepenuaA MpuBewH K sHayeHnio (dE/dt);—o5° c = +0,00004 B/rpan. 
JIM MpOH3BeCTH COOTBETCTBYIOUIMHM pacueT MO MW3BeCTHbIM 3HaveHHAM 
ponmit (*,’), TO ypaBHenue (1) qaeT Ana 25°C Beanunny +-0,00005 B/rpan 
DJM3KOM COracHU C OMBITOM, a ypaBHeHne (2) JaeT OTPUaTebHyIO BeMMUH- 
-—0,00010 B/rpaz. 
| IIpamoi asospii ananu3 (peHTreHoBcKHii, XHMM4ecKUli UH ompefemeHHe 
JIbHBIX BeECOR) OCaXKOB, OOpasylouluxca pM paspsAye WHHKOBOTO: sleKTpOAa 
IKOHILCHTPHPOBaHHbIX Ulewioyax (cBepx 5 N), OOHapy2KuBaeT B HUX TOJbKO 
{MCb IMHKa. OTO corvacyeTca c WaHHbIMH XyGepa (*). 
| AnoMaJIbHbIi XO 3aBHCHMOCTH 9. J. C. OKHCHO-PTYTHBIX 9JIEMeHTOB OT KOH- 
TpallWu eKOrO Kad B OOMACTH pasOaBJIEHHbIX PacTBOpoB (puc. 1) roBopuT 
e€PpaBHOBeCHOCTH WMHKOBOFO 9JIeKTPpOJa B TaKHX PacTBOpaXx, MPHyeM STO He- 
BHOBECHOe COCTOAHHE ABJACTCA Me€TACTaOHJIbHBIM M COXPaHAeTCA BecbMa MIpo- 
JOKUTeJIbHOe BpeMaA. MoxHO MpeANOMOKUTh, YTO ITO COCTOAHHE CBA3AHO C 06- 
30BaHHeM B Mpollecce pa3pAa JJIEMCHTOB Ha ILMHKOBOM JJIeKTPORe PHAPOOKH- 
WHHKa WIM aKTHBHOH OKHCH WHHKa H MeJVJICHHOCTbIO UX Nepexosla B CTaOMJIb- 
10 OKHCb IHHKa. ITO Mpeqnoo*Kenuve corsacyeTca C JaHHbIMH MHOTOUNCJIeH- 
\X ABTOPOB O MeJWJICHHOCTH IIpOleccoB CTapeHHA WHHKATHbIX paCTBOPOB B OO- 
CTH MaJIbIX KOHUeHTpalu wlemouel. 
| BeposTHo, c 2THM Ke ABJICHHeM CBA3AHO TO, ITO NpexKHHe S/JIEKTPOXHMHUe- 
Me U3MepeHHA CBOOOJHOM SHEprHH OKUCH WHHKAa, MPH KOTOPbIX HCMOIb30Ba- 
Cb pa30aBJIeHHbIe pacTBOpb! Wenouen (fo | N), npHBO_MIH K 3aHW>KeHHbIM 


javeHuAM AIA 3TOH . BeEJIMUMHBI. 

| 

— BeecowsHblii HayuHO-HCCeOBaTeIbCKHH HHCTHTYT Iloctynuso 
| MCTOUHHKOB TOKa 24 V 1959 
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B. ®. fTOPBEHKO 


JETAJIBHOE CTPATHPPA®HUECKOE PACUJIEHEHHE 

BEPXHEMEJIOBbIX OTJIOKKEHWM CEBEPO-3ANARXHOM OKPAHHDBI | 

JIOHBACCA’ WH YBASKA MUKPO®AYHUCTHYECKUX KOMI JIEKCOB 
C WUAPTPAMMAMH CTAHAPTHOPO 3JIEKTPOKAPOTA)KA® 


(II pedcmaeaeno axademuxom JI. B. Haauexunom 4 V 1959) 

JlerasibHoe UCCIeLOBAHHe BePXHEMEJOBbIX OOPas0BaHHt, pasBUTbIX Ha ce 
Bepo-3anaqHol oKpanHe JIOneWKorO CKaqyaTOro COOpy2KeHHA M B CONpeedb 
HbIX OGacTAX, MPeMcTaBJIAeT OMPeeNeCHHbIM HHTepec, TaK Kak 9TH TePPHTOPHk 
OI€HHBAaIOTCA OUCHb BbICOKO B OTHOIMCHHH UX HedbTerasOHOCHOCTH. 

B ocHope COBpeMeHHOK cTrpaTurpapun OTMOAKeHMH BepXHerO Mesa CeLepo- 
3analHol oKpauubl JlonGacca mexuT cxema, pa3padotanHas A. JI. Apxanresb? 
ckum u H.C. Watckum (1) wu HecKombKO JeTau3HpoBaHHad BMOCeACTBUE 
O. P. Kononmunon (4) no dayHe Memkux cbopamuHudep. 

CrpaTurpaduyeckoe paculeHeHHe MeJIOBbIX OOpa30BaHHH, pesloxeHHoe 
A. Ji. Apxanrespexum vu H. C. Watckum wa ocHOBaHMM K3y4eHHA BepTHKaJb: 
HOrO paCNpoOcTpaHeHHA HHOWepaMoB H OeJIeMHATOB, He NOTepAJIO CBOero 3Haue: 
HUA MU B Halll AHH. OWHako B MpakTHKe pa3sBesouHOrO SypeHuA HU Np MOMeBbIY 
HCCIeOBAaHHAX 9TA CX€MA HE MOKET YCMeMWHO MPUMeCHATLCA, TaK KaK B Her 
He IIpeXyCMOTPeHbI YeTKHe TPaHUIlbl MEKAY OMpeeeHHbIMM sApycamu. Bepxue: 
MeJlOBas TOMA ONUCbIBAaeMOH TEPPHTOPHH JIMTOMOrMYeCKN MOUTH OHOOOPasHa: 
MU MOSTOMY B TOJIEBLIX YCJIOBMAX (TeM Oomee MO KepHY) HHOFa HeEBOSMOXKHC 
MIpOCcueqHTb Nepexoy MexKAy OOpaso0BaHuAMH Toro HH UHOrO Apyca. IlocnemHeE 
OODACHAeTCA elle HM TEM, YTO MakpOdayHa BCTpeuaeTcA 3eCb OYEHb PeLKO P 
yacTO TWIOXOM COXpaHHOCTH. | 

UcceqoBaHHbil. pavioH pacnoslaraeTca B Mpesemax KYNOJOBOM 3O0HbI Cpe 
Hero Teuenua p. C. Jone uw okaliMasetTca crelyroltumMu cTpyKtTypamu: Jipo 
HOBCKUM, CulaBanckum, Kypyupckum, B. Kampnuespaxckum, Ilerpopcxum, Kpac 
HOOCKOJIbCKMM KynojamMu, TopcKo-[anapurononcKuM moxuHaTuem u Kpemer 
CKMM aHTHKJIMHaJIOM. BHyTpW 2TOH 30HbI BEPXHEMEJIOBbIe OTJORKeHUA Pacpo: 
CTPaHeHbI MOUTH MOBCeMeCTHO HM OOHAKAaOTCA BO MHOFMX MYHKTAaX, MpHuem ocak 
KH MaaCTPpUXxXTa MW JaHHA 3]eCb OTCYTCTBYIOT. 

IIpousBefenHoe HaMH JleTaIbHOe CTpaTHrpaduyeckoe pacuieHeHve BepxXHe 
M@JIOBbIX OTJIOXCHHH OCHOBAHO Ha M3yYYCHHH BepTHKaJIbHOrO pacmpocTpaneHHs 
(bayHbl KOPHEHOXKEK HM COMOCTABJEHHH ee C OMHOBO38pacTHOH MuKpodayHok Pyc 
cKoH muiardopmbl, KppimcKo-Kapka3sckol reOCHHKIMHaIbHOH O6NacTH HU HeEKO 
TOpbIX cTpaH SanagzHoH Esponsi. [pu stom B BepxHeMeOBOM pa3spe3e ONHCHI 
BaeMOH M0MlalH OOHapyxeno 123 Buga, 2 NoABHa u 9 pasHOBUAHOCTel copa 
MHHMGep, MOSBOAIOULHX BbILeMMTh 12 xapakTepHbIX MuKpoctbayHHCTHUeCKH: 
KOMIICKCOB, Ha OCHOBAHHH KOTOPBIX BCH TOVIMa PasOHBaeTCA Ha COOTBETCTBYIO 
ulMe cTparurpaduyeckne TOpH3OHTHI. | 

Cenomauckul sapye. Io anronormueckum nu mMuKpocbayHucruue 
CKHM IIPH3HaKaM OTJIOVKCHHA CCHOMAHA YeTKO NospaswenAoTcA Ha ABa ropH 
30HTa *: HWKHMM, COKCHHBIM CNOHTOMHTOBBIMM NecuanuKamu (8 M), H Bepx 
HHH, OOpas0BaHHbli KBapWeBO-rayKOHUTOBbIMM TecKamu (10 M) c cboccopu 


“ Panee MbI yCIOBHO OTHOCHJIH K CeHOMaHY POPH30HT rpaBe/IUCTEIX 2KeMeSHCTHX MecKO 
(2,3). Bospacr aTHx mecKoB noKa ocTaeTca He BbIACHeHHBIM, 
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OBbIM Ipocsioem (0,6 m) B KpoBuie. Ilopombl ceHoMaHcKoro spyca 3aueratoT 
pacrpeccuBHo. MoulHocTb UX H38MeHseTCA OT 18M Ha 3anage 0 | M Ha BocToKe. 
B necuanukax *, BCKpbITBIX CKBaxKHHOK y c. Ueppouoro Jonna, A. A. Uep- 
ABCKaH OOHapyxKUa OOeMHEHHbIM KOMMIeKC C(opamMuHUdep, TATOTeIOUIMA K 
wxkHeMy ceHoMaHy: Gyroidina nitida (Reuss), Globigerina infraoretacea 
Glaessner, G. cretacea Orbigny, Anomalina cenomanica var. cenomanica Brot- 
wen, A. berthelini Keller, A.(?) globosa (Brotzen). 
KBapeBo-rayKOHHTOBbIe TeCcKH H coctbopHTOBLIi TopH30HT cosepxKaT 
OoraTy!0 MUKpodayHy, XapakTepHylo AIA BepxHero ceHoMaHa: Tritaxia ceno- 
fmana Gorbenko in litt., Pseudospiropiectinata plana Gorbenko, Gaudryina 
serrata Franke, Gimbelitria cenomaua (Keller), Rotalipora reicheli Mornod, 
1R. appeninica (Renz), Anomalina cenomanica var. cenomanica Brotzen, Ci- 
bicides jarcevae Vassilenko, C. vassilenkoe Gorbenko in litt. u mHoro apyrux 
OpM. 

Typouckuk apye. OrnomweHua TypoHCKoro apyca mpefcTaBueHbI 
OMHOPOAHOH Tose Gesoro nucuero Mesa H MeJIOMOCOHbIX Mepresel C BKIIOUe- 
HMAMH KP€MHEBBIX XKeIBAaKOB. XapakTep pacnpocTpaHeHuAa PopamuuHdep B OT- 
JOMKEHHAX ITOTO BOBPAaCcTa PaspelllaeT BHINEIUTL Hy KHUN UM BEPXHHH FOPU3OHTHI. 

OcalKu HHxKHerO ropusouTa Typoua (20 M) 3aleraloT TpaHCrpeccuBHO HU pac- 
‘mpocrpanexsi B 3alafHOM YaCTH palioHa, OTCYTCTBYA BocTOUHee JIMHHH rT. Kpa- 
imaTopck — c. TopcKoe. B 3Ttom ropH3o0HTe BriepBbie nosBssarorca Eouvigerina: 
regularis (Keller), Stensidina praeexsculpta (Keller), Anomalina ammonoides 
(Reuss). A. kelleri Mjatliuk u gp. 

MuxkpodayHucTnueckuii KOMIJIeKC HM2KHEFO TOPH30HTa TypOHa OTIMYAeTCA 
CeMHOCTEIO BHLOBOTO COCTaBa MH TOHKOCTCHHbIMH PaKOBHHKaMHM IWIOXOM COXpaH- 
HocTH. Kpome aToro, 3f€Cb B MaCCOEOM KOJIMUECTBE PpacnpocTpaHeHbl KPyIIHbie 
“IgiaHKTOHHbIe C(OpMbI (POTyHAHHbI H riOo6OTpyHKaHbl). 

OrsioweHHA BEpXHero TOPH30HTa TypoHa (35 M) pacripocTpaHeHbl NOBCeMecT- 
‘HO. Syecb nosBsatoTca: Spiroplectammina praelonga (Reuss), Anomalina mo- 
niliformis (Reuss) subsp. ukrainica Vassilenko, Cibicides eriksdalensis Brotzen 
Map. B nesom accomnaina dopamuHndep xapakTepusyeTCA KPYUHbIMH (PopMa- 
‘MH, XOpOwel COXPaHHOCTbIO PaKOBHHOK HM OTCYTCTBH€M MACCOBOFO CKOMJICHHA | 
‘MJIaHKTOHHBIX ryioOopoTamy. ; 
KoupakcKul apyce. B mpefenax cepepo-3anafHolw okpauupl Jlon- 
Oacca KOHbAKCKHM Sebi MHCUMM MeJl CBA8AH MOCTeMeHHbIM MepexOoOM C OCcay- 
KaMH TypoHa. AHanu3 BepTHKaNbHOM H3MCHYMBOCTH BHAOBOrO CocTaBa (bopaMu- 
Hudep MOSBOMAeT, Ha Halll B3TIAX, BbI,eIMTb HWKHHK H BePXHHH TOPH3OHTHI 
KOHbAKCKOrO spyca. 

OrjMunTeIbHOH OCOOeHHOCTHIO HW2KHETO ropH30HTa (30 M) CuleqyeT CUHTATb 
nospsenne Anomalina thalmanni (Brotzen), A. praeinfrasantonica Mjatliuk 
WM Ucue3HOBeHHe CeCeHOMAHCKUX HW TYpOHCKHX dbopm (Bolivinita eouvigerinifor- 
mis Keller, Anomalina (?) globosa (Brotzen), A. berthelini Keller u gp.). 

Jina Bepxuero ropwszonta (35 M) xapakTepHO NMOABsIeHHe CpeqH KOHbAKCKOH 
mukpodayub! Bolivinita eleyi Cushman, Anomalina infrasantonica Balachma- 
tova MH OTCYTCTBHe CaHTOHCKOrO KoMMIeKca (OpaMuHudep. 

CauTouckun apye. MJintronornyeckuh cocTaB Nopos CaHTOHAa Bble 
PpaxKeH 3e€JICHOBAaTbIMH TIMHUCTbIMH, a TaK2Ke OeOBaTO-CepbIMH HV OeJIbIMH MeJIO- 
NOMOCOHbIMH MepreJsaMH. 

MuorouucseHHad (bayHa PopaMuHHdep HMEET KPYMHbie pasMepbl H XOPOLyio 
coxpanuoctb. Ilo BepTukayIbHOMy pacnpocTpaHeHutO MUKpOdayHbl B OTORKe- 
HHAX CAHTOHCKOrO Apyca BbIJeIAIOTCA TPH TOPH3OHTAa, 3 KOTOPbIX HWKHHH 
COOTBETCTBY€T HM2KHEMY NOAbDApPycy, a WBa BePXHHX — BepXHeMy NOAbApycy 
CaHTOHA. 

OrjioxwKeHHA HMKHErO NoWpapyca (120 mM) HanOonee NoMHO NpescTaBJIeHbl 
B ceBepo-3anawHOH “acTH paliona, re OHH Oe3 NepepbIBa CMeHAIOT OCAKH KOHb- 
Ka W CJIOMKEHb! MEJIONOMOOHBIMH MepresIAMU, NepeXOALLMMH BbILe B 3e/1eHOBA- 


* B cnoHrOMHTOBBIX MeCuaHiKaX MUKpotbayHa HaMH He OOHapy2KeHa. 
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Tple PIMHUCTHIe Mepresmu. B BOCTOUHOM HalpaBJIeHHH MOWLHOCTbh 9THX NOPOM MO- 
cTerleHHO YMeHbiaeTCa 3a CUeT BbINaeHuA U3 Paspesa MeNONOLOOHbIX Mepre- 
yleit, 3aslerarouluX BP OCHOBaHHM HWKHETO CaHTOHA, a 
y c. MaaKos uM Ramee Ha BOCTOK TVIMHHCTbIe MepreJHn 
(noKpbIBalontHe MelonoOLOOHubIe) samerawoT C Pa3Mbl- 
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Orbigni, Bulimina brevis Orbigny, Anomalina dainae 
Mjatliuk, napaqy c KOTODbIMH MposomKaloT CyulecT- 
popatb Anomalina infrasantonica Balachmatova, 
A. thalmanni (Brotzen) u ucuezaiot Stensidina 
praeexculpta (Keller), Anomalina ammonoides 
(Reuss), A. moniliformis (Reuss) subsp. ukrainica 
Vassilenko u ap. 

Kpome Toro, xapaKTepHOw Yepic! WWia HHxKHETO 
CaHTOHA ABJIACTCA WWHPOKOe PasBUTHe OUeHb KPYMHbIX 
Quadryina rugosa Orbigni. 

TlopcemecTHoO pacmpocrpaHeHHble OCcaKH Bepx- 
Hero MOMbaApyca CaHTOHaA CJIOXKEeHBI <epon ao Oa 
JIbIMH VM Me@JIOMOMOOHBIMH MepresamMH M MO pacnpe- | 
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& 
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| 
ive) 
: 


U 
es < BOM Ha OCALKaX KOHbAKA li COMEP2AT B OCHOBAHHH I1PO- 
RESP [os colt cbocopHuToOBbIxX KOHKpenHnit. 
§ 88 8 S NS B HYKHeM CaHTOHe NOABIAIOTCA TAaKHe CEHOHCKHE 
SSTS $ 8 8 & (pope, Kak Spiroplectammina rosula (Ehrenberg), 
= ° 
eo ns SNS Heterostomella cuneata Sandidge, Flabellina rugosa 


HiKHUL 


HurwHud 


JleIeHHIO B paspe3se PopamMUHUNdep Nospasessa1oTca 
Ha HW2KHHM ropu30HT (90 mM) HW BepxHult (40 mM). 

B HYWXKHeEM TOPH30HTe Hapsy c cyWecTByloulen | 
CeHOHCKOM MUKpOdayHOH BNepBbIe NOABJIAIOTCA Kpyt- | 
uple Lituola aequisgranensis Beissel., Stensidina , 
exculpta (Reuss), Anomalina stelligera (Marie), Cibi- 
cides temirensis Vassilenko u ucuesaior Anomalina 
infrasantonica Balachmatova, A. thalmanni (Brot- 
zen). 

Komiuiekc opaMHHUdep BepXHero FOPH3OHTa Xa- 
pakTepu3yeTtca noxBmeHveM Pleztina convergens 
(Ke ler), Ataxophragmium orbignynaeformis Mjat- 
liuk, Pullenia dampelae Dain, Anomalina clemen- 
tiana var. clementiana(Orbigny) u A. clementiana 
(Orbigny) var. pseudoexolata Kalinin, pacnpo- 
CTPaHeHHbIX TakxKe H B OCaqKax KaMMaHa *. JlaHHbIi 
KOMIWI€KC BO MHOFOM aHasIOrMueH YTOpH30HTyY C 
Ataxophragmium orbignynaeformis, ycraHosBleHHOMy 
E. B. Msarmox (1947 r.) B ormomwxeHHAX BepxHero 


Mesia FOxKHOM SMOnI. 
Dee KamnauHCKHH apyc. Ormoxenna KamnaH- 
ls CKOrO APyca BbINOMHAIOT OCeBbIC UaCTH MYJIb]L H, 


CMeHAA Oe3 MepepbiBa OCaKH CaHTOHAa, 3aKaHUMBAIOT 
paspe3 MeJIOBOH TOM B mpeqemaxX KyNOsOBON 
30HbI ceBepo-sanalHoro JlonGacca. 

Ilopoms! sToro BospacTa mpexcTaBleHbl OesbIM 


| | | 


CAHTOH 


HiHHuu 


HOHbLAK 


ypXH. | HutH. | BepxH. 


e, 


Ipaduenin-30#0 MHCUMM MCJIOM H KPCMHeE3CMHCTHIMU MeJIONOJOOHbIMH 
Aiea bay el MepresiaMu. 


Visyyenne BepTHKabHOl pacnpocrpaHeHHocTH 
(bopaMuHudep B KaMIaHCKOM pa3pese JaeT OCHOBaHHe 
WIA BbI,eeHHA HMKHEFO HW BeEPXHerO MOAbApycos, 
NpHyeM B BePXHEM NOAbApyce MpociexuBaeTCA Ba MAKpotbayHUcTHYeCKUX Fo- 
PH30HTA. 

* TIpupezennast accollMalua tbopamunudep BepXuero ropu30HTa BepXHero NOALApyca caH- 
TOHAa TATOTeC€T B HEKOTOPOH CTeleHH K KaMIaHCKOMY KOMIJICKCy. 
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Oru0x%eHMA HM%KHErO KamMmaua (45 M) 3HamMeHyr1oTrca MomBseHuem Heterosto- 
mella praefoveolata Mjatliuk n. msc., Bolivinoides aff. decoratus (Jones), 
Bolivina kalinini Vassilenko (equnuuHa), Anomalina monterelensis Marie, 
A. bistellata Gorbenko u xp. B To xe Bpema 3yecb NposommKaloT cyllecTBOBaTb 
iBEPXHECAHTOHCKHe (POPMbl, HE MOAHHMAIOMMeCA BbIe HuxKNerO Kamnana: Ata- 
xophragmium orbignynaeformis Mjatliuk mu Anomalina stelligera (Marie). 
B ocay\kaX HW2KHeErO TOPH3OHTAa BeEPXHEFO KaMMaHa (65 M) HauHHaIOT CBOe pa3- 
jputrue Heterostomella foveolata (Marsson), Qaudryina crassa Marsson, Gyroi- 
idina globosa (Hagenow), Cibicides spiropunctatus Galloway et Morrey u Bo- 
livina kalinini Vassilenko (maccoso). 

KosM4ecTBO HEKOTOPbIX HW2KHCKaMIaHCKHX BHOB pesKO COKpalllaeTcs, u 
ucuesatoT Bolivinoides aff. decoratus (Jones) u Anomalina bistellata Qor- 
benko in litt. 
| Orsoxkenua BepxHero ropu3onta (45 mM) Bepxuero KaMMaHa, BeHUAaIOLLNe Me- 
\JOBOH paspe3 ONHCHIBAeMOH TWOWaN, COLep2xKaT yKa3aHHY1O BbIIe BepXHe- 
‘Kammauckyio daynHy Popamunudep, Hapsady C KOTOPOH HauHHaIoT BiepBpIe MO- 
apnatbca Bulimina aff. triangularis Cushman et Parker, Bolivina plaita Car- 
sey u Cibicides voltzianus (Orbigny). 

TakHM oOpa30M, aHaJIM3 BepTHKasbHOrO pacmpocTpaHeHusaA HaHOonee xa- 
PpakTePHEIX BHOB PopaMHHH*ep B BeEPXHEMEJOBOM paspese CeBepo-3anaHOH 
oxpauupl JlonOacca BO MHOrOM crloco6cTByeT paspaOorke poOHOK crpaTurpadu- 
yecKOH CX€MbI MOPO 37Iro BOspacta. 

OcHoBaHHadA Ha JeTaIbHOM M3yyeHHH (ayHbl (opamMuHHdep cxema cTpatu- 
| UKAaWNH OTMORKeHHH BEPXHETO Mea XOPOLIO YBASbIBaeTCA C WMarpaMMaMH CTaH- 
‘flaprHoro auleKTpokapotaxa (puc. 1). 

 -CyelyeT OTMETHTb, YTO PaspaboTKa TaHHOM CXeMbI MPOH3BOMMAaCb BHE 3a- 
-BHCHMOCTH OT 9/IeKTPOKapOTaxKHOi XapaKTePpHCTHKH UW3y4aeMbIX OCALKOB. 
| BnocsescTBuv, B HTOre COMOCTABJICEHHA, HAMETHJIOCb YeTKOe COBMAaeHHe Xapak- 
“TePHBIX pelepOB WICKTPOKAaPOTaxKHbIX MMarpaMM C TpaHHWaMH TOPHsOHTOB, 
yCT@HOBJICHHBIX TO MHKpotbayHUuCcTHYeCKHuM KOMMIeKcaM. Baarofapa 3Tomy 
-paspaOoraHHas CTpaTurpaduyeckad CXeMa BeEPXHEMEJIOBbIX OTJO2KeHHH MOKET 
HaliTH WMpOKOe MpHMeHeHHe B [paKTHKe MPOHSBOCTBEHHbIX OpraHH3allui, 
IIPOH3BOLALMLUX NOMCKOBbIe HU PasBeMOUHble PaOoTHI Ha CeBeEpO-3aNalHOH OKPaHHe 
Jion6acca. 


BopommsoBcKHi Tloctynuao 
TOpHO-MeTaJy prwueckHl MHCTHTYT 9 IV 1959 


LMTMPOBAHHAA JIMTEPATYPA 


1A. Tl. ApxauHreambcKulh uap., Tp. oco6d. komuc. mo ucceg. KypcK. MarH. 
AHOM., B. 5, 153) (1924), 2 Bo @! PopoeuKo, MWAH, 106,.Ne 1) < 106 (1956): 
3B. ® Top6exnxko, Crpaturpapua uv TeKTOHHKa BepXHEMEJIOBBIX OTJIOXKEHHH SOHbI pas- 
BHTHA KYIOJOBLIX CTpyKTyp CeBepo-3anaHOH OKpauHE! JloneuKoro KpsxKa, Astopedepat, 
Xappxos, 1956. 40. P. Kononauua, Leon. xypu., 12, B. 1, 29 (1952). 
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Jloknayn Akagemun wnayr CCCP 
1959. Tom 128, Ne 3 


TPEOJOPHA 


T. WH. PYPOBA 


K BOTIPOCY O MPOHCXOKAEHHAM TEPPHTEHHOFO MATEPHAJIA 
CPEJ,HEIOPCKHX NOPO tOro-BOCTOUHOH YACTH 
3ANAMHO-CHBUPCKOH HH3MEHHOCTU 


(IT pedcmaeaeHo akademuxom H. M. Cmpaxoeoim 27 V 1959) 


B murepatype HeO,HOKpaTHO 3aTparuBasHCcb BOMpocH! crpaTurpadun, TeK- | 
TOHHKH H JIMTOJOrHH OTORKeHHH CpeAHerO OTMea IOPpbI Ha TEPPHTOPHH 10ro-Bo- 
CTOUHOH YacTu SanaqHo-CuOupcKol HU3MeHHOCTH. OAHaKO BOMpoc O Npoucxox- 
JeHHH TeppHreHHOro MaTepHaa CaralwoluluxX HX NOpo JO cero BPeMeHH OCBeLIeH 
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Puc. 1. Cxema pacnosoxKenna mpopunuuit nutanua un TyTel cHoca 

TepPHreHHOrO MaTepHata B Je AA woro-BocTOUHOH uacTH 3anazHO- 

CuOupcKolt Hu3MeHHOcTH. 1 — cKBaxKMHBI, 2 — Bo3MOxKHOe Hallpap- 

JlenHe CHOCa TeppHreHHOro MaTepHaa, 3—rpanula pacnpoctpanennsa 
OTIOMKeHUH Jeg 


He Obi. Ha ocHopanuu ananu3a u OGO6meHHA BCero UMe1oLLeroca MaTepuaua . 
NO MeTporpauyeckuM Hcce_oBaHHAM CpeqHeIOpcKUX OTMOKeHUI Hamu clle- - 
JlaHa MOMbITKA IpeABapHTebHOrO peuleHHA 2TOrO BOMpoca. : 

Bo Bcex W3y4eHHBIX paspesax (cM. puc. 1), 3a BeCbMa MaJIbIM HCK@IOUeHHeM, 
OMOKCHHA CpelHero oTAela 1Opbl ClaraloTcsA CepOuBeTHEIMH yrveHOCHEIMH 
KOHTHHCHTAJIbHBIMH MOPOWaMH, CJIOKCHHBIMM MepecnanBaroulumMuca MexKLy 
582 


Oo MecuaHuKaMH, aJleBPOMTAaMH VM aprHsMTaMM, OOOrallleHHbIMH yrvIMCTbIM 

intepHaom. IIpocmon rpyOoo6iomouHBIx UM KapOoHaTHBIX Mopog peyKn. [lec- 
HHHKH Cepble, CBETJIO-Cepble, 3eJI@HOBATO-Cepble, MWJIOTHbIe, rpy6o-cpeque- 
PIKO3CPHUCThIe, CaOO OTCOPTHPOBAHHble, MOJMMUKTOBbIe, pexke nomeBouima- 
\p-KBapILeBbI€ MH KBaPIl-MOJIeBOIMNMATOBbIe C TIMHMCTbIM, KaJIbILMTOBLIM, KBapIte- 
‘DIM, TJIMHHCTO-XJIOPHTOBbIM HM JIMMOHHTOBbIM WeMeHTaMH. Ilo Tumy mwemMenrauu 
A3BUTHI OasaJlbHbIt, PereHepallMOHHbI, KPyCTHuKAaWMOHHDI u MeHOUHBTII 
HeMeHTHI. AJICBPOJIMTbI TEMHO-Cepble, Cepble C MUKPOCMONCTOM TeKCTYpol, 060- 
AINeHbI CKONJICHHAMH PaCTHTeJbHbIX OCTATKOB. Ilo cocraBy OOJIOMKOB OHH KBap- 
eBble HM KBaPl-NOeBOWMATOBbIe, HHOra cmomMcTbIe. K cKOoNMeHHAM pacTH- 
\IbHOM TKAaHM TpHypoyeHb! NemuTOMOpdubIe OOpasoBaHuA cumeputa. Llemeut 
WICBPOMHTOB MPeCHMYLWLeCTBEHHO TJIMHHCTHIM, MIMHUCTO-XJIOPUTOBBI, KaJIbILUTO- 
Hot, pexke CHJepuTOBbI HM KBapueBbI. ApruJIMTbl — TeMHO-cepble H YepHble 
papranie MOPObl C MeHTOBOH, aIeEBPONeIMTOBOK M PUTArMONeMTOBOH cTpyk- 
pepe. Cilaraiorcd aprHJiJIMTbl TOHKOUeLLYHYATHIM arperaTOM TvIMHUCTHIX MH- 
fepalos, OObIUHO THMa THApOcmo_, uspelKa C MpuMecbio KaomuHuTa. IIpucyr- 
past KlaCTHYUeCKHH MaTepHadl, PacimouOKeHHLIM OecnopsaxounHo, mpociosamy, 
WH3aMH, rHesfaMH. HaOmomaerca MUKPOCONCTaA TeKCTypa, OOycoBeHHaA 
[aIMUHeEM MIPOCMOWKOB YIIMPHUMPOBaHHbIX PaCTHTCJIbHBIX OCTATKOB HIM pac- 
[OIOAKEHHEM OGJOMOUHOTO MaTepHasta B Bue NpocsoesB. 
KulacTHuecKad YaCTb ONHCaHHbIX BbIINe MOpok npescTaByena caeqyiouluMu 
SOMNOHEHTAMH: KBapll, Fpynna MoweBbix WNaTOB, rpynna c0, OOOMKH 
eux, MeTaMOpduyecKHX H [PeBHHX OCaJOUHBIX MOpOA, MarHerut, 
MJIBMCHHT, TpaHaT, WHPKOH, TYPMaJIMH, aMaTuT, rpynna am@uOowos, rpynna 
MIMOTA, XJIOPHTOHA, KOPyHA, WMHHeIb, rpynma «cTpecc»-MMHepasoB, ceux. 
‘aes POJlb B aCCOMMAIHM aKIleCCOPHbIX MMHEpaJIOB HrpaloT PyAHble, rpa- 
daT, IWMPKOH, anaTHT, TypMaHH, rpynna sMAOTAa, HHOFAa WMHHeIb. 
Ha ocHOBaHHH BCel CYMMbI NOJYYeHHBIX JaHHbIX MpeCTaBJIAeTCA BO3MO%xK- 
HbIM BbIACIUTb Ha UCCIELOBAHHOM TePPHTOPHH AVIA CpeHeIOPCKUX OTMOReHUH 
HeCKOJIbKO TepPpHreHHO-MHHepasornyeckHx NpoBHHWul. lleppaa u3 Hux pacno- 
jmaraetca (cM. pwc. 1) Ha woro-BocroKe paliona (Mapuuuckas uw BesoropcKan 
CKBaXKHHbI). SJecb CpeH OCHOBHBIX MOpooOOpasyiOUlNX KOMMOHEHTOB OTMe- 
Ue€HbI OOJIOMKH aiPy3HBOB, KPeMHeH, aPrHJIJIMTOB; NO MHHepalbHOMy cocTaBy 
TARKEIbIX (PakWHH YCTaHaBJIMBaeTCA allaTUT-9IMLOT-LMpKOHOBaA TeppHreHHo- 
MUHepaoruyueckad TpoBuHuunA. B paspese UyvibIMCKOM CKBa2KHHbI, Pacrowo- 
YKCHHOM HECKOJIbKO CeBepHee OT BbIIeyKa3aHHbIX PaHOHOB, HaOwIOMaeTCA MHOli 
cocTaB OOsIOMKoB. Tak, Cpe HHX MPHCYTCTBYIOT KHCJIbIe H3BeP2xXeHHbIe M0- 
pop, apcPy3uBpl, PTpymia MomeBbIX WiMaTOB, a H3 AKIECCOPHA MOMMHUPyioT Wup- 
KOH, TpauaT, alaTur. . 

B BocrouHol uacTH paiiona uccCeqoBaHbI Moposb B paspesax Kacckol u 
Enorylickol CKBaxKHH. CocTaB TeppHreHHO-MMHepasorMuecKHX MPOBHHILMi 
WIA STUX PpaHOHOB OTMHYeH [pyr oT Apyra: m0 Kacckoi cKBaxkuHe cpequ 06- 
JIOMKOB Ppa3BUTHI 2¢:ppy3uBbl, KPeCMHH, CJIAHIbl, WSBECTHAKH, a Cpe TAKEJIBIX 
MMHepasioB — 3TUOT, WHpkoH, rpaHaT. B Enoryackom paspe3se pacnpocrpa- 
H€HbI W3 aKIeECCOPHH WJIbMeHHT, WMpKOH, rpaHnaT, a Cpe MOMeBLIX WIMaTOB —~ 
MWw1arvoka3bl. 

CpaBHUTeIbHO OM3KHH MMHepaJibHbI COCTaB MMeIOT CPeHeWOPCKHe OTVIO- 
7KEHUA B palionax BapaOuunckol, TeOuccxo, Tarapcxo u Hoso-JlorunoscKon 
CKBaXKHH, UTO MO3BOIMIO YCTAHOBUTb WIA HUX OMHY WAPKOH-TYPMaJIMH-LWMMHe- 
eByl0 TeppHreHHO-MHHepamornyueckyio MpOBHHLMIO. Cpekw OOOMKOB TOpoy 
IPUCYTCTBYIOT 3feCb KP€MHH, XJOPHTH3HPOBaHHble SPPy3uBbl, C/aHIbl. 

L]upkoH-anaTHT-TypMaJIMHOBaA aCCOWMalMA aKILeCCOPHbIX MUHeEPaOB O- 
HOBP€MEHHO C pacmpocTpaHeHHeM OOJIOMKOB 2(Ppdy3HBHbIX M TVIMHHMCTHIX MOpoy 
BbIABJeHa B OmcKom u CapratcKom paspesax. A B CpaBHHTeIbHOH OM30CTH, 
HECKOJIbKO Ha CeBepo-3alla, OT yKa3aHHbIX BbIMe PalOHOB, MCCJle_OBaH MUHe- 
PauJIbHbIH CocTaB CpeqHeIopCcKHX MOpoy mo paspesy KampmwioBcKO CKBa?KHHBI. 
IToT palion oOMlyUlam Ha ceOe BAMAHMe pyro oOOmacTH cHOCa C pa3sBHTHeM 
STIMLOT-ILHPKOH-aM@uOONOBOTO KOMIWIeKCa MHHepaJOB. 
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3nauvTenbHO TpyQHee MpH UCCefOBAHHH BbIABIACTCH 3aKOHOMEPHOCTE! 
B pacipeeeHH AKWECCOPHEIX KOMIVIEKCOB JIA PaHOHOB, YAaJICHHbIX OT TIpO* 
BUHUMH mHTaHua. Syecb OObIMHO TeppHreHHO-MHHepasOrMyecKue aCcolmMalHny 
CTAHOBATCA CJIOMKHbIMH, MPOMCXOAUNT CMeLMeHHe KacTHueCKOrO MaTepHasla He 
CKOJIbKUX MHTAIOUUxX MpoBuHWUH. Kpome Toro, B Npowecce MepeHoca HU 3axopo- 
HeHUA YaCTh MMHepasioB Mo_Bepraach pa3sioxweHuio. Tak, mopofbl cpeHedi} 
1Opbl paliona MakcHMKHHOPO Apa HECYT C/leAbI BJIMAHHA HCTOUHHKOB CHOCA, fe 
TIOOFKCHHBIX HA BOCTOKe H tore palioHa. 3ecb Pa3BUT B OCHOBHOM KOMIWJIe€K 
YCTOHUMBEIX MHHepaJOB: WMPKOH, rpanaT, anaTuT. B orHune OT BOCTOUHBI 
palionop (p. Kacc) 3qecb ucuesaeT rpyna smugota. Ha SaBbs1OBCKOH 110% 
Ula OTMe4YeHO CMeleHHe JBYX MPpOBMHIHH, MOCTaBJIABLIMX MaTepHaJl B 6ac# 
ceiin ocalKoHakonvienua. Uepes KampiiiuioBcKHH paHOH MOCTyMasIH MMHepadiBl| 
rpynmb smujora, a yvepes Ome u Caprarky wuio oOoramjeHHe Nopor eee 

Vintepecunili (akT oTMeveH Jia palionos AnekcanzposcKon, IlapadenbcKow 
u Happimckoli ckBaxkHH. Bee 9TH Tp paliona, OcOOeHHO MOCMeAHHe WBa H3 HX 
paCHOORKeubl B CPaBHUTeMbHO OM380CTH Apyr OT Apyra, HW Mbl OblWIM BIpaBe 
ORKULATh CpeH CpeMHEIOPCKHX OCaKOB STHX PAHOHOB OJMH KOMIWI€KC aKkIlec- 
COPHbIX MHHepasoB. OHaKO OKa3alOCb, YTO NOPOb!I B THX PAHOHAX HMEIOT HE! 
TOJIbKO OTJIHUHbIM COCTAB aKIeECCOPpHU, HO H peskoe pasHuHe B COCTaBe OCHOB- 
HbIX TePPHreHHbIX KOMIOHEHTOB. 

B nopoyax paspesa AvieKcaHJpOBCKOH CKBa2xKHHbI OTMeyaeTCA OONIHE CIOL 
B JIerKUX (PpakWMAX H anaTHTa, WHPKOHA HW TypMasHHa — B TAx*KebIX. B Tapa- 
6esIbCKOM PpalioHe JOMMHUPyeT KBAaPIl, CpeH OOJIOMKOB OTMCYCHbI PIMHHCTHIE 
Toposbl, sPy3uBbl, CaHUbI; CpeqH akweccopHH MHOroO TypMasIMHa. OOnmHe 
MOJIeBbIX WMaTOB, WHPKOHA HW MOCTOAHHOe MpHcyTCTBHe MUHepasoB rpynubl 9Nv-~ 
ylora XapakTepHO JIA OTIOKeHHH paspesa HapbiMcKoH CKBaxKHHBI. 

Yka3saHHoe pa3sHooOpa3sHe TeppHreHHO-MHHepasIOrMyeCKHX TIPOBHHUHH Je 
CPpeHEIOPCKUX OTJORKeHHM BMOHE 3A4KOHOMEPHO JIA CTOJb OOWMPHOH Teppu- 
TOPMM, KaKOH ABIAeTCA 1OrO-BOCTOUHaAA YacTb SanaqHo-CuOupcKoli Hu3MeH- 
HocTH. Ona ykKa3biBaeT, C OMHOM CTOPOHBI, Ha HaJIMUHe HECKOJIbKHX PaHOHOB 
cHoca, C ApyroH — Ha pa3JIM4HbIM NeTporpaduyeckuh cocTaB MaTepHHCKHX 
MOpO, NOCTaBJABLUHX KIaCTHYeCKHH MaTepHaJ B CpeHeIOpCKHH Gaccelin cequ- 
MeHTallHH. Ecuiq BHHMATeIbHO MpOaHaJIH3HPOBaTb BBIIeyKa3aHHble JaHHbIe MO 
MHHepaJIbHOMY COCTaBY MOPO, MOXKHO CeaTb HEKOTOPbi€ HHTEPeCHbIe BbIBOJBI, 
XOTA, K CO*KaJIeHMIO, CeHuac TPyAHO C HajWierkalleH OOOCHOBaHHOCTHbIO Cipeje- 
JIMTb MeCTOHAXO*KeHHe MHTAOUIMX MpoBuHWHH. Jina patona BenoropcKxor u 
Map¥WWHCKOH CKBaxKHH MAaTePHHCKUMH NOPOaMH ABJAUIMCh JpeBHHe, BepOsAT- 
HO TlasleOZ3OHCKOrO BOSpacTa, OCAOUHbIe MOpoAb UM adysuBbl, BO3MOxKHO Kys3- 
Hewkoro AylaTay, a qa paspesa Kacckoli ckBaxKHHbI — H3BeCTHAKH, CAHIbI, 
addPy3HBbI H KpeMHH Eunncelckoro kpsxKa. 

OrjoxwKeHuA cpeqHel 1oppl B UyvibIMcKOM palione OOpasoBasuCb 3a cueT pa3- 
PyWeHHA B OCHOBHOM KHCJIbIX HHTpysHi u sdpysuBos Ky3neykoro Anatay. 
MatepHas1, KOTOpbIM MbI Ceiuac pacnosaraeM, FOBOPHT O TOM, YTO AIA palioHoB 
Bapa6uncka, TeOucca, Tarapcxa u Hoso-Jlorunopa cymlecTBoBas e2MHBI HC- 
TOUHHK CHOCa, PaCMOJIO*KeHHbIM K 1OFO-BOCTOKY OT STHX PaliOHOB; BO3MO%KHO, 
9TO Obl ApeBHHe OCayouHble u scy3HBHbIe MopozL! Cananpa u ceBepo-3anay- 
Hou uacru Astas. 

Maye o6ctouT qero c paionamu Omcxa, Capratku u Kampiuiopa. MAcrou- 
HHKOM CHOCA JI STHX YYACTKOB ABJIAeTCA CeBepHad uacTb Ka3axckoli ropHolt 
CTpaHbl. ONHAKO MaTepMHCKHMH JIA MepBbIX AByX paiioHoB cy2xKUIN [peBHe- 
ocaouHble H spPy3uBuble NOPOAb, a Avid NOcHeHErO, KPOMe STUX NOPo, Tak- 
»%«e H MeTamopduyeckne. JL1a paonos IIpno6pa (Happ, Ilapa6enb, Anexcann- 
pOBO) MMeeT MeCTO CMeIIaHHe HeCKOJLKHX MMTAIOULMX MpoBHMHIHit. Kpome 
TOTO, JIA HHX CYIECTBOBaIM MeCTHBI€ JONOIHHTeEIbHbIE HCTOUHHKM CHOCAa. 
JlonosHMTesbHEIMH MCTOUHHKAaMH MMTaHHA MpH OOpasoBaHHH cpemHeopcKux 
OTOAKCHMH MIA YKAaSAHHbIX PaHOHOB CYKHIM MOPOAbI MowopcKoro dyHamex- 
Ta. B Hapbimckom pafione — 9TO MHTPy3NA MOHIAaHUTOR, a B AnekcaH]poso rt 
TlapaOem — metamopduyeckue nopomp, Oco6eHHo 3HauntenbHa pOIb 3THX 
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OM Oblla WIA }OPCKUNX OTMOXReHHH, OOPasoBaHHbIX Ha CKJIOHAX MaCCHBOB. 
OMYKTbI paspyWIeHHA MOpOA, claraBliMx NOcWeqHve, HaORKUIN CBOeOCbOpa3- 
H OTMeuaTOK Ha NOposhl cpeqHel opp. Jia Happimcxkoro pationa 9To cBoeob- 
We MPOABMJOCb B OOWJIbHOM PaclpocTpaHeHHH MOeBbIX WINAaTOB, WHpKOHA, 
PHCYTCTBHM 3eeHOH poroBoH OOMaHKH. Cpelu nopox RorwpcKoro dyHameu- 
| Ilapa6enpckoro paloua pa3BHTbl KPeMHM, KBaPILUTbI, MeTaMOp*H30BaHEbIe 
CYaHHKH, ClaHibl. CBoeoOpasen CocTaB TeppHTeHHOFO KOMIVI€KCa B 3TOM Paio- 
: CpeqM akieCccCOpHH MHOTO TYPpMaJIMHA, B JerKuX (pakWuAx COuNHe KBapila, 
KO, H OOJOMKOB claHieB. B palione AmeKcaHApOBo OTMeUEHbI BbIXO[bI KBap- 
BbIX MOpPupos u ruelicop. B ux cocTaBe MpeoONafaioT KBapll, MWiarvoKa3bl, 
HOMbI, a Cpe aklWeccopHh — anaTuT, WHpKOH, MarHeTnT. Tloposp cpenHei 
)bI STOO pakiona oOOorallleHbl HMCHHO 3TUMH MUHepalamMu. CieQOBaTesbHO, 
MIWIEKC OOJIOMOUHBIX MHHepaJlOB cpeqHelt lOPbl STHX PaHOHOB BNOMHE COra- 

TCA C MHHepasOrHueck oli XapaKTePHCTHKON MOposbl, Cararoulux paccMorT- 
HHbI€ BbICTYNbI Naseo30KcKoro yHaMeHTa. 

Ha OcHOBaHHH HalINX HaOOMeHHH YCTaHOBJeHO, YTO MHHePabHbIH COCTaB 
€JHEIOPCKUX OTIIOXKEHHH HACTOMbKO pasHOOOpaseH, a XapakTepHbIe accouMa- 
1M MHHePaJIOB HMeIOT OOLIMHO HaCTOMbKO YeTKHE WHarHOCTHYeCKHe IIpH3HaKH, 
(0 OH MOXET ObITh HCHOJIb3OBaH HE TOMbKO AIA peuleHHA NeTpo-crpaTurpaduye- 
\uX, HO H Maseoreorpaduyeckux 3afay. YunTprBad BCe BBILNeM310KEHHOE, 
YKHO YTBeEPKMaTb cyefyrioulee: HanOosee YeTKHeE TeppHreHHO-MHHepaoruye- 
Me MpOBHHILMH U3SyYYeCHHBIX CPe€HeEIOPCKHX OTJIOMKeHHH Pacnosarawr1caA BOH3H 
TOUHMKOB CHOCAa, Fle HE TOJIbKO COCTAaB AKILECCOPHbIX MHHePaJIOB, HO H BeCb 
yOOo6JIOMOUHBIN MaTepHadl COCTOMT H3 KOMIMOHEHTOB, Caraloulux MaTepHH- 
Me rropogsl. [Ipumepom Tako yHacjleqOBaHHOCTH TepPpHIeHHbIX KOMIIOHEHTOB 
YT CYKUTb CpeqHeropceKue nopogsL UysprmcKoro, KaccKxoro, BbesoropcKoro: 
Ipyrux paiionos. Cielyer 3aMeruth, YTO JIA 3THX PaliOHOB XapakTepHa cwla- 
if CTCM€Hb BbIBeTPeOcTH O6OMONHOrO MaTepvana. BeposTHo, B oOmacTH 
ITaHHA MpOWeccbl XHMMYECKOLO BHIBETPHBAHHA ObWIM PaSBUTbI HESHAYUTEbHO. 
O Mepe yasIeHHA OT HCTOUHHKOB CHOCA B Ppa3JIH4HbIX YYaCTKaX CE MMeHTAILHOH- 
bro OacceliHa BO3HUKAIOT ACCOMHALMH COJOMOUHBIX MHHEPaJIOB, ABJIAIOULMeCH 
DOAYKTOM CMelIaHHA HECKOJIbKHX NHTAaIOUNX MpoBHHLHK. I]pu stom B mpotecce 
speHoca MeHee ycTOHUHBbIe K MpoleccaM BbIBeETPHBaHHA MMHepabl (MUPOK- 
HBL, AM@HOOILI, CPEMHHE WH OCHOBHbIC MarHOKa3bl) HCMbITHIBAaOT CYULeCTBEH- 
Ie W3MeHeEHHA M MocTemeHHO ucuesatoT. Jia paAfa palouoB cyillecrBoBalM 
DOMHUTEIbHbIe HCTOUHHKH CHOCa B BJ MECTHBIX BEICTYTOB MaleosolicKoro 
VHaMeHTa. 


_ CH6upcKHi HayuHO-HCCeqOBaTeIbCKHH Tloctynuso 
MHCTHTYT reoJlOrHH, reopu3sHkKH HU DEN NSS 
| MMHepaJIbHOTO CbIPbA 
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TEOJIOL HS 


M. ®. KOJIBHH, A. ®. WIEXOPKHHA u H. A. DIEXOPKHH 
KAPCT B FO)KHOM TIPHMOPbE 
(ITpedcmaerexo axademukom H. II. Tepacumoeoim 19 V 1959) 


B IIpumopse kapcrosble ABJICHHA H3BeECTHBI OKONO 50 eT. O HHX yNOMMHAae 
B. K. Apcenpes (+) 4a pationa 3am. Onpru, O. M. JlepOex u gp. (?,°) nar. 3a 
pol, y 3am. Baaqumupa u Kpanorkun (4) B Oacceline p. Maixs. 3fecb Kape 
IIpHypoueH K BepXHeNaseo30HCKHM H3BeCTHAKaM. B HMxKHEMAa/eOZOHCKUX OT 
JIOKCHHAX KapcT Opi ormeyeH B 1939 r. E. A. Kopocropyesou, a mo3xKe — 
H. A. Jle6egepori, E. T. Wkaroppm u B. H. Akospnespim. Hecmorpsa Ha 3HauH 
T@IbHY!0 JABHOCTb YKa3aHHit O HaJIMUMM KAPCTOBbIX ABJeHHH B Il Ipumopbe, OH 
OcTaloTcA MOUTH COBCeEM He H3YYCHHbIMH. 

B cpa3u c oTKppitHem B 1954 r. A. ®. MWexopkuHol OokcuToBblx nopog 
CBASAHHbIX C JpeBHHM Kapctom y c. MepkymeskH UepHuroscKkoro palouée 
Ha 9TH ABJICHHA HAMM TIP MO/JeBbLIX paOoTax OblIO OOpalleHO OobIIOe BHUME 
Hie. STO MOSBOMIO LaTb Oolee NOJHYIO XAPAKTEPHCTHKY KaPCTOBbIX ABJICHH 
Uepuuroscexoro u Cnacckoro panonos. 

B reomoruueckoM CTpoeHHM ykasaHHou TeppuTopHy, No JaHHbiM B. H. AKoE 
jleBa, IPMHMMaroT yuacTHe: 

1. JiImurposckan cepun (Cmi) — cepble, TeMHO-Cepble H3BeECTHAKH C apxec 
IHaTaMH MH MSBECTKOBbIMH BOJOPOCIAMM, IIMHMCTO-KapOOHAaTHBIe H TJIMHMCTHI 
SOTEATILLEN Wise Se Sorec eres 1.) Upse veh ud ake ve a MoutHoctp 1900—2500 », 

2. Epceespckan cepua (Cmi_2) — KOHTOMepaTO-Opek¥HH U3 H3BECTHAKO 
‘M KPCMHHCTHIX MOPOL C OTACJIbHbIMM TOPH3OHTAMU TpaBeIMTOB, MeCUaHHKOB 
MOST EILOT shai plan “si dad oy fio 9 apa” Uae ESS gg MoutHocra > 1000 », 

3. Cmacckand cepHa (Cmez) — cBeTs0- HW TeMHO-cepble MaCCHBHbIe H3BE 
CTHAKM C apXeOlMaTaMH WH U38BeCTKOBbIMH BOMOPOCIAMH, Oesble JOJIOMHTHI 
TeMHbI€ KPCMHUCTHIe CaHIbl =. . . . .) .))h «6 Momtxocrs go 1500 wv 

4. KysemoscKkant cButTa (Pzs) — KBapteBpie H3BECTKOBMCTO-C/HOLMCTE| 
NeCdaHUKH, aJI@BPOJIMTbI WH KPCMHHCTO-PIMHUCTHIC CilaHIbl C palMonApHs 
Mile REE “Geo QP Ste eee none . Mouwoctp > 1500 » 

KapcronpospneHve MpwypoueHo kK H3BeCTHAKAM craccKOH cepuu cpey 
Hero KeMOpua. 

Y cospxo3sa Oxsoulnoro, 61u3 r. Cnaccka, KapcT pa3BHT Ha KOHTAaKTe Ten 
HO-Ce€pbIX H C€PbIX H3BeECTHAKOB CMacCKOM CepHH UM MepekppbiBalonlHx HX Bep? 
HeMaJleOZOHCKUX MOPOA KYJeWIOBCKOH CBUTLI. OCHOBHbIMM (cbOopMaMH ero ABJIS 
IOTCA APEBHHE MOMOCTH, BOPOHKH PasHYHbIX PasMepoB, HeOOJbIIMe MycTOT, 
WM TPeULMHbl. 

Ogua U3 HanOoulee 3HAYHTEIbHIX NOMOCTeH Oba BCKpbiTa WIypdamu uv pa 
uvcTKamMu. Ona umeet 760 MB QuinHy M 230 M B mMpuHy. TnyOuHa ee B pa 
MMUHBIX YaCTAX HeOMHakoBa (puc. 1) u KomeOneTea oT 6 0 32 mM. Maxcumy 
ee TIpHypoueH K CaMOMY KOHTAKTY M3BeECTHAKOB H culaHues. B ato uacTu OF 
uMeeT (opMy y3koro KIHHa. J[HO BOPOHKM UMeeT LOBOMbHO CORBI pembe 
Ha nem Ha6ogatores BEIcrymbI 20 14 M Bpicoroli u4—8 mB ocHoBaHHn. Tlosep> 
HOCTb BBICTYMOB MP€HMYIIeCTBeEHHO BOJIHHCTO-OKpPyruoH (opMbt. | 

Bopouka B CBoeH HWKHeH YaCTH 3anoHeHa TacTHUHOlt OypoBaTo-Kpat 
HOH KapCTOBOH TiMHOH Mom{HocTbIO 1—1,5 M, a B HanOonee rmy6oKol uact 
12 m. [una mepexppiBaetes KapcroBoh OpeKuneli, caratouelica 06/1OMKaM 
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—5 CM) KPeMHUCTHIX CaHIeB HM H3BECTHAKOB, CILEMCHTHPOBaHHBIX yKa- 
OM BbIWe TIMHOH. B wro-3anaqHol vacTH BOPOHKM OpeKuuA rpHobpena 
CTOCTb H CMATA B CKJIAQKU, B OOWMX YepTax NOBTOPAIONLUX OVepTaHHA BIIa- 
M BLICTYMOB (Ha BOpOHKH. MoniHocTh KapcToBol Opekunu 15—16 mM. Ona, 
®OIO OUepPedb, NepeKpbira eMOBMAIbHBIMH OTMORKeHHAMU. Bpekunn onn- 
10FO BbIIle COCTABa HM CTPOCHHA 3aMOJHAT TAKKE U TPeULMHbI B U3BECTHAKAX. 
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1. Paspes kapcTosoli nomocrn B palione cosxo3a Osounoro. / — emoBManbuble O6pa3osa- 

2— kapcTopaa «cmolKa)» KpeMHNCTO-caaHiepad, 3— KapcToBad OpeKuHA KpeMHHCTO- 
“1leB0-U3BeCTHAKOBAA, 4 — kapcTopad rinHa, 5 — M3BeCTHAKH cpefHero KeMOpHaA, 6 — 
BepXHelaeo30uCcKHe cIaHIbI 


B 2 kM K wry oT coBxo3a OBOMLHOrO, Ha 1OrO-BOCTOUHOM OKOHYaHHHT. JinH- 
OPCKOM, COXKEHHOM TeEMHO-CepbIMH, TJIOTHBIMH, CHIbHO NaXHYULMMH cepo- 
OPOOM MaCCHBHBIMH H3BeCTHAKAMH, B Kapbepe BCKPbITa ApeBHAA Kapcro- 
| BopoHKka 10—12™M B JMaMmeTpe UM TaKOl xe TayOuHbI (puc. 2). Ona 3a- 
[HeHa OpeKuMeli u3 Tex 2%«e uBsBeCTHAKOB. LlemeHTOM OpeKYHU ABIAeTCA 
[KOKPHCTaJIMYeCKHH KasIbIMT, TuiWHa HM oKUcIbI *weme3sa. TIpomexyrTKu 
KY KPYNHbIMH OOJIOMKaMH M3BeECTHAKOB OKPAIeHbl B BULUIHeEBOKPacHblit 
tT. B OTJesIbHbIX YACTAX Cpelu Opekunu 
WIOMaIOTCA WHKpPycTalunw u3 KpynHo- 
ACTaJIIMMeCKOFO KaJIbILHTAa. 

B oxpecruoctax c. MepkyuleBKu Kap- 
BbIE MPOLMeCCbl MPOABIAIOTCA B OOpa- 
AHH JpeBHHX MOIOCTeH, BOPOHOK U 
‘pe6eHHoro pesbeda. Ilo sBospacry 
Mer 3feCb pa3zMueH. 

IlaneokapcT MpefcrapieH pepner 
1ocTbio. TJocneqHAA BOMM3H MOBepx- 
‘TH MMeeT PasMEPb! B JWIMHY Z20"M,~ 8” Pye 2: Kapcrosaa Bopouka ua Tr. JinHH- 
puny 1—1,2 m. Tlomocrb moyceyena oropcKol. /— uspecTHaK cpesHero 
aKHHOH Ha riyOune 17 mM. Bepxuaa KemOpus, 2 — kapcTopas OpekunA 
yacTb BbIMOHeHa OoKkCcHT-OpeKk4HeH, J 
1HOcTHIO 0,2—0,8 M, ¢ OTe bHbIMM OYeHb TOHKMMH MpocuoaMH 6O0KCHTOBON 
)OJIbI. 

Boxcut-Opekuna MpesxcraBseT CoOoH OYCHb MIOTHY!IO TEMHO-3eJleHYyIO, 
YPOBaTHIM OTTEHKOM TOpOfy, B KOTOPylO BKJIIOUEHHI OOOMKU cpeHeKem- 
iickoro cBeTm0-ceporo usBectuaka. Ha rayOune OoKcHT-OpeKuHA Nepexosut 
BeTsIO-cepylO H TeMHO-3eeHy!O (10 yepHOrO) OOKCHTOBy!O MOposy MaccHB- 
© cmoxeHua GeMUT-MacnopoBoro cocTaBa, ¢ comepxKaHuem Al2Os fo 39%. 
B 0,5—0,7 Km ceBepo-BocTouHee OOKCHTOBOTO PYMOMPOABJICHHA, Ha 1OAKHOM 
lone BEICOTOH 154,8 M, OypoBbIMM CkKBaxKHHaMH oOHapy2KeH JlpeBHU Kap- 
BEIT pebed. Bnawuubl ero, rryOuHon 20—40 u wupHHoH 150—200 M, BbI- 
(HEHbI M@MKOULeOCHUATHIM HM TIMHHCTBIMH OOpas0BaHHAMN KaliHosox. Bra- 
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JMHbI pebeda paseseHbl BbICTYMaMH IPHMePHO TeX Ae PaSMepoB. Kpome To 
3)\eCb BCTPe4eHbI BOPOHKH AHameTpoM Oowee 2 u ruiyOuHOli oT 4 oO 20 M, BbIT) 
HEHHbI€ TEM xKe MaTepHaJiOM. 

B 1,5—2 xm x tory or BpicoTbl Meyperkbel, B 10 KM K woro-3amayy oT r. Cr 
cKa, CpeH MeIKOKPHCTaJJIM4eCKUX TEMHO-CePbIX H3BeCTHAKOB, BCTPedeHbl Ap: 
HHe MOMOCTH, 3aNOHeHHHIe OpekuHeli U3 OCTPOYTOMbHBIX HIM OKPYTVIbIX OO 
KOB TeX 2K€ H3BECTHAKOB. Pa3mep ; 
jomKoB 3—5, unorga 0 0,5 MB ZL 
oo metpe. [lopepxHocTu 9THX OOOMY 
oy OOpocIH 3HAUHTEIbHO yJIMHeCHHb 


KPHCTaJJIaMH KaJIbUHTa CKaJIeHO 


puyeckoH cbopmpl. Kpuctaiapl p 
MolarawoTcd IMPHOMM3HTeIbHO B ¥ 
Saas : = JIMaIbHbIX HallpaBJIeHHAX (PHC. | 
NS SHY IW é STOT KaJIbILMT ABJIAeTCA IeMeH’ 
CTY 6pekunn. Kpucrasstbl ero, HECOMH! 
HO, OOpasoBaJIHCb Moce 3anoHe} 

Sed M2 ey eee HOJ1OCTH OGJIOMKaMH H3BecTHAKAa. | 
jlee M@IKHe WHKpycTaluH u3 Ka 


WHTa He COfMeprmaT ANep U3BecT 


Puc. 3. MukpyctayHa BrOpHuHbIM KaJIbUMTOM 
M3BeCTHAKOBOH Opekunu. / — Me KOKpucTas- 


qmueckuil cepbili Maccuprbili usnectHak, 2— KOB. OcTabHad YacTb MO/OCTH } 
MHKPYCTalMOHHbI KasIbluT, 3— TeMHO-cepbl MOJHEHA CePbIM MeJIKOKPHCTAaJL. 
MaCCHBHBIH WSBeCTHAK YeCKHM H3BeCTHAKOM. Takoro 


XapakTepa KaJIbILHT HaGvlOfaeTcs 
3anaQHOoK OKpanuHbl c. [Ipoxopp, Ha r. MeqBexbel, u Ha conkKe, B | KM K 
1oro-3alay OT Hee. STO CBUJETEIbCTBYET 06 OYEHb LWIHPOKOM paciipocTpaHer 
KapcTa HM B 3allaqHOH 4acTH paliona. 

Ha BocTouHoM ckioHe r. Mepexbei, KpOMe yKa3aHHbIX BBIIIe OOJIOMI 
WHKPYyCTaUMOHHOrO KaJIblLTa, O KapcTe CBHJeTeIbCTBYeT HeEPOBHaA, 3aKapc 
BaHHad MOBeEPXHOCTb H3BeCTHAKOB CiMaCCKOM CepHu, MepeKPbITbIX KPCMHUCTb 
cCaHIaMHW TOM Ke CepHH. 

B pahoune Cnacckoro WeMeHTHOrO 3aBOJa KapCTOBble ABJICHHA Ha MOBepx 
CTH MOUTH He NposABJaIoTCA. Ha ruiyOuHe 2%Ke OHH pasBUTbI MpeHMYLLeCTBeF 
B BH€ MHOPOUMCJIEHHbIX MOMOCTeH, JOBOJIbHO pa3vIMUHbIX 110 copme. Pasi 
pbl HX KOeOMIOTCH OT HECKOJIbKHX CaHTHMeTpoB go 10—20 mM B WMHy 
2—3 MB wupuny. Tlonocru uae Bcero CBA3aHbI C KPyTOMAaalouluMu TPeuLy) 
MH. K ofHOM M3 TAKHX TpeljHH Ha Mano conke, no JanupiM E. I]. Kopocrtos: 
BOH, MpHypoyena nemjepa oKoO 18 M WIHHOH, 3,5 M wupHHoK u 8—lC 
BbICOTOH. Y MOMHOXKbA CONKU, Ha CCEBEPHOM €€ CKJIOHE HMeETCA TAKKE THNMYE 
KapCTOBax BOPOHKa, JMaMeTpOM OKONIO 6 M HU rayOuHOH 5 M. 

Kapcrosple MOJIOCTH, TPeLHHbI M BOPOHKH Oosbiuleti YaCTHIO BHINOMHEHbI KP: 
HbIMM HJIM XKeJITbIMH 2%KHPHbIMH TJIMHAaMM, MeCTaMH CO IWleOeHKOM H3BeCT! 
koB. MHorfa OHH BbIMOJIHeHbI H3BeECTKOBHCTOH MyKoH. Ha crenkax Mou 
TeH HaOwUOfaoTCA TakxKe WETKH HM KOPKM KaJIbILHTa Pa3JIMUHOM TOJLMHBI. 

['yOuna pacnpoctpaHeHHs KapCcToBbIxX OOpa3s0BaHHii, Cy MO CKBaxKHH 
paCMOJIOXKeHHbIM Ha TePppHTOPHH MOCeIKa WeMeHTHOTO 3aBOa, 3HAUHTeM 
HW2Ke COBPCMeCHHOPO YPOBHA FPyHTOBbIX BOX. STO CBUETeEMbCTBYeT O A PeBHO 
MIpOWeCCOB KapcTooOpa3s0BaHHaA. 

OmpefemuTb BospacT KapcTa B KaxKJOM H3 yKa3aHHbIX y4aCTKOB HOKa 
TpyAHuTeIbHO. Mcxoqa “3 Toro, YTO 3aKaPCTOBaHHbIMH SABJAIOTCA H3BeCT 
KH CpeflHero keMOpHaA, a Ooslee MOMOAbIC HUKHENAaIeO3OliCcKHe OTMORKEeHUA B II 
MOPbE OTCYTCTBYIOT, MOXKHO IIPHYPOYHTb HavaslO OOpasoBaHUA Kapcta K cawla 
CKOH (haze CKJaqyaTOCTUH, KOra CpeHeKeMOPHHCKHe OTAOKeHUA Ob Bb 
AeHbI Ha AHEBHY!IO MOBepXHOCTb. OKOHYAHHeE POPMUPOBAaHHA Kapcta opened 
3HANHTeIbHO TpyMHee. C yBepeHHOCTb1O MOXKHO TOBOPHTb, YTO NaseoKapcl 
CBOIO ONePeb, HEOMHOBOSpaCcTeH, TaK KaK B OMHUX CAyYaAX MONOCTH 3aN 
HAIOTCA OPeK4veli 43 OOJIOMKOB KeMOPHiiCKUX M BepxHenaseosolicKUX, aB J 
rux — Ooslee Monogbix nopoy. Te uv Apyrue Haxomatca He B KOPC€HHOM 3a 
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oOpasoBaIMCb pH OOpyweHHH KpPOBJIM MycTOT, NMOYemy HM He MOryT JaTb 
HauHbI OTBET Ha STOT BoMMpoc. B HeKOTOpbIX xe CTYYANX (y COBXO3a OBOILI- 
)) B TpelHHax OpeKuHH, 3anONHAIOWLNX peBHHe MoocTH, HabsMIOMaeTCs 
eHHe MaTepHadla, BXOAAMErO B COCTaB BepXHEeNaeO3OHCKHX OTJOHKeHHH- 
}laeT BOSMOXKHOCTh YTBEPxXKLaTb, YTO OKOHYAHHE KapcTrooOpas0BaHHA MeO 
jo B Hayayle BepXHero Naeo30n1. HecoMHeHHO, ApeBHHH KapcT uMeeTCA Ha 
e J[iMHHOoropcKol HM B Kapbepe CmaccKoro WeMeHTHOrO 3aBOfla, TaK Kak 
MOIOCTH 3aNOJIHEHbI MJIOTHO CIEMCHTHPOBaHHBIM MaTepMaJioM, WHOrya 
KIM B MHKPOCKIaKH. 

Aonofow stam KapcTooOpa30BaHHA, OUVeBHHO, HavascA B NOCTeTpeTHUHOe 
{A HW WpOouxKaeTcA MOHBIHE. 

BIACHEHMe BOSpacTa Kapcta, ero pacnpoctpaHenusa 1 Mop(poslorMyeck Ax 
HHOCTeH BECbMa BaXKHO, TAK KaK 9TO JaCT BO3MOXKHOCTH ONpPeMeMUTb IpH- 
{CHHOCTh OOKCHTOOOPa3s0BaHHA K OMpedeseHHOMY ero 3Tany UM HalipaBHTb 
KM OOKCHTOB 0 MpaBHJIbHOMY MYTH. 


[laibHeBocTounbiii dunuan um. B. JI. Komaposa Tloctynusio 
Akajemun Hayk CCCP 14 IV 1959 


WMTHPOBAHHASA JIMTEPATYPA 


B. K. Apceubpes, B ge6pax Yecypuiicxoro kpan, M., 1952. 2 @. A. Nep- 
, San. 06m. u3y4u. AMypcxoro kpag, 13 (1913). 3% 3an. no rugporpahun, 38, B. | (1914), 
JanoTKHH, San. o6m. usyu. AmypcKxoro kpas, 12 (1908). 


; 


On 
ice) 
No) 


Jloxaayn Akayemun Hwayk CCCP 
1959. Tom 128, N33 


} 


rEO/IO“g 


B. H. KOPLLEHLITEMH 


HEKOTOPDbIE HOBbIE JAHHBIE 
no TEKTOHHKE WEHTPAJIBHOTO NPEAKABKA3bSA 
B CBA3H C FAHAPOPEQJIOTHYECKHMH HCCJIETOBAHYAMU 


(ITpedcmaeaexo axademuxom H. C, Wamckum 23 III 1959) 


Tvugporeonormueckne uccegqopanusa Llenrpabuoro [IpeyqkaBka3ba, Mpol 
JICHHbIe 3a MocuemHHe Tofbt ('* 8), LalOT BO3MOXKHOCTb HAaMETHTb MOJOKEeE 
pia paspbIBHBIX AMCIOKaUMH M0 Ppa3s/IMYHbIM TOPH3OHTaM HH2KHEMAaeOreHOB, 
OTJIOMKeHHH. 

OTH paspbIBbI HaHOouee MPOCTO UH YOEANTEJIbHO OOLACHAIOT PAZ OCOGeHHOC 
B XapakTepe H3MCHEHHA TAKHX PHAPOreoMOrHyeCKUX WapaMeTpoB, KaK Hallo 
NOM8CMHbIX BOM, a TaKXKe HEKOTOPHIe HX THAPOXuMMYeCKHe H TeOXHMHYeCK 
ocodennocTH. [IpeaqcTraBsaeTCA BO3MOXKHBIM YTBEP2KaTb, YTO peskKHe H3Me! 
HHA B Pe€rHOHaIbHOM [WlaHe HalopoB, a TakxKe Apyrux Truyporeosoruyeck 
lapaMeTPOB, PaCCMOTPCHHbIX HH*Ke, Vallle BCerO CBAZAHbI C TEKTOHHYCCKUMH Pp. 
PbIBAMH, HapYWAlOllMMH CIVJIOWIHOCTh BOJOHOCHBIX TOPH3OHTOB HM CO3qar1oulu 
CBoero pOfla NOA3eMHbIe MIOTHHbI C NPHCYWIMMH WM BepXHHUM VW HWXKHHM 6 
cpamu. Ilogmop, co3qaBaeMbli paspbiBaMH, OODACHAeT Pe3KHe KOHTPACcTHI B { 
HaJIbHOCTH PHAPOMMHAMHYeCKON, TeEOXHMHYeCKOH, THAPOXHMHYeCKOH M Hep 
KO TEOTEPMHYECKOHM (KOJIb CKOPO MOJ38CMHbIe BOI CJLyKAaT PasHOCUMKOM Tel 
(16), 

CielyeT MOAYeEPpKHYTb, 4TO Pa3PbIBHbIX HaPyUIeCHHH B MeHCTBUTEIbHOC 
3HAUUTEIbHO OOJIbLIe, YEM OObINHO IIPHHATO CUMTATb, HO BbIABHTb UX JOBOJIE 
TPYAHO, OCOOCHHO HapylIeHHA TIyYOMHHbIe, HE MPOABJIAIOUMeCA Ha MOBepXI 
cTH. Bor moyvemy 3auacTy!0 MepBbIMM Y3HaIOT O HaJIMUMH KAKMX-TO HapyuleH 
TeOOrH, H3y4arollve Te WIH HHbIC OCOHCHHOCTH BONOHANOpHbIX cHucTem. T% 
HallpHMep, HePTHaHUKM MO XapakTepy H3MCHeCHHA JaBsIeHHA Ha yuacTKe Mex 
JIBYMA CKBAXKHHAMH, H3 KOTOPHIX Ofna paboraeT, Oe30UIMOOUHO ONpee AT J 
Mune WIM OTCYTCTBHE Pa3PbIBHBIX JHCMOKAWMH, HapYylalollHXx CIJIOWIHOK 
(wlacTa, 3amoJIHeHHOrO (:iroufamu. Ha 9TOM OCHOBAaH MeTO ruApopasBelkKH U 
MpOCYWIMBaHHe CKBaxKHH (°). | 

B JaHHOH 3aMeTKe paCCMaTPHBaIOTCA JIMIIb HanOosee BaKHbIe PaspbIBE 
HapylWleHHA, HOCALMIMe PerHOHaJIbHbIM XapakTep, HaJIMYNe KOTOPHIX B BBICH 
cTeneHH BepOATHO. Browne BO3MO%KHO, YTO MYTeEM MPHMeHeHUA pyrux, 4M 
reOJOrHYeCKHX MeTOAOB STH HaPyWICHHA CMOryT ObITb OKOHYATEJIbHO WOKa3al 

Hapymenuve MHHeEPanOBOACKOe (pune. 1, J—/). B Ge 
M3 HawiMx paOor (7°) onucaHbl ruqporeosoruyueckue ycOBUs paliona paccm 
PuBaeMOrO HapyUleHHA, CJlyxKalero eCTeCTBEHHOM rpaHullet OOmMpHOrO pa 
Ha Kapkasckux Munepabubix Bog. Mexanu3mM 23Toro HapylleHHA moKas 
Ha pHc. 2 a, 43 KOTOPOrO BUHO, 4TO BLOM WHHUN /—I/ npewMonaraetca p 
PbIB, B pe3yJIbTAaTe KOTOPOFO MOLIHbIe MAMKONCKHe PIHHbI Hano_oOue WIOTH 
M€P€KPbIBAaIOT M€30-KaHHO3OHCKHe BOJOHOCHBI€ TOPH380HTHI. FOxHee pasppiBe 
B BepXHeM Opede — 3a:pUKCHPOBaHbl BbICOKHe HaMOPbi CHeMMPMUHLIX yIveK 
JIbBIX MHHEPaJIbHbIX BOA; CeBepHee Hero pacnoaraeTca OOIWHpHaA 30Ha HH3 
HaMOPHbIX M€TAHOBbIX BO. B MaHHOM Cjlyy¥ae MeXaHH3M pa3pbiBa OObACH 
peskHe H3MCHCHHA HanOpoB MOA3eMHBIX BO HW UX FHAPOreoxuMuyeCKHX CBOHC 
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CN€HHO yOpaB pa3pbIB — IWIOTHHY, Mbl HE MOxKeM T1pescTraBHTb ce6e coxpa- 
Me BBICOKHX HanOpoB OOWMPHON 30HbI MHHEPaJIbHbIX BOM, Tak 2%Ke Kak Hi pe3- 
ee ee TpaHHIbl MexK]y Me€TAHOBbIMH HW YIPJICKHCJIbIMH BO- 
Mw ( Be 4 
Hapymeuune Cenruneescxoe (pue. |, /{—//). 3yecb ycra- 
sM€HO ABMIKCHHE NOASZCMHBIX BOM XayYMCKOFO TOPH3OHTA B 1O%KHOM HalipaB- 
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Puc. 1. Textonuueckue Hapyiwenua B Lentpanbuom IIpeqkapKkasbe, BbIABJICHHbIC 
rHAporeoNorHuecKuMU McceLOBAHHAMH 


HMM, 4TO CO BCeH JOCTOBePHOCTbIO WOKa3aHO Kak MO NafeHHioO THApousonbes 
OXKHOM HallpaBJleHHH (pc. 2 6), Tak HM MO HaKJIOHY B 3TOM Ke HanpaBsenuu 
HTakTa Bola — ras CenreseeBckoro ra30Boro MecTopowyzeHHa (2%,°). 
YUNTHIBAA, UTO MOCTOBEPHOCTh MOTOKA HE BbI3bIBA€T COMHEHHA, BO3MOXKHO 
CMNOMOXKUTL PaspbIB XalyMa, MO KOTOPOMY BOJbI NepeTeKaloT B HM KEeTExKa- 
(1, MaJIeOUeHOBbIN, rOpu3ouT (puc. 2 6). tomy He MpoTHBOpeyUT COOTHOMeHHe 
MOpoB XajlyMCKOroO HM MaJieOMeHOBOrO TOPH3OHTOB: HaMopbl NepBoro BBILIe, 
M BTOPOrO, H, CTaJIO ObITh, M€peTOK BOY CBEPXYy BHH3 BO3MOXKEH. 
Hapyweuune YO6exmxeucxkoe (pue. 1, ///—I//). 310 napymenue 
elnoularaeTcsa Ha OCHOBaHHH FHAPOreOXuMUYeCKUX JaHHbIX WO JBYM COCceqHHM 
THKJIMHAIbHbIM MOAHATHAM: AseKcaHApospckomy H YOexeucKomy (?*), YKa- 
HHbIC MOJHATHA, HECMOTPA Ha UX HEMOCPeACTBEHHYW OH3OCTh, OTMM4AIOTCH, 
exKje BCero, TEM, UTO K HH KHEMACOreHOBbIM OTIOXKeHHAM AseKCaHJpoB- 
OrO NOAHATHA MpHypOveHbI [Be Ta30Bble 3ale%KU: OHA — K 3eeHOH CBUTe 
yrad — K BepxaM NMameoueHa. PacnonoxeHHoe paAoM YOexeHCKOe NOMHA- 
e ra3OBbIX 3alexKelH He cofepxKuT. JlerambHOoe H3yyeHHe TuAporeosorHu M0- 
3alO pe3KOe OTMMUHE NOAZEMHBIX BO MaeOreHOBbIX OTIOMReHHM ITUX TBYX 
oyKTyp. Ha ra3onocHom AeKcaHAPOBCKOM MOHATHH BOJHI OTJIHUAIOTCA BbI- 
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Puc. 2. Hexoroppie qeTanu TeKTOHUKH LlenTpanbuoro IIpeqkapKa3ba (0 aHHbIM 
ruporeoloruyeckuX HcceqoBaHHit). J — Hanopbl Mosx3emHbIX Boa; 2 — palion 
HH3KOHANOPHBIX MOASeCMHbIX BO, HAaCbINLCHHBIX MeTaHOM; 3 — paiioH BbICOKOHa- 
MOPHBIX YIJIeKHCJIbIX BOX; 4— Cenruseesckad ra3opad 3anexb; 5 — ruqpouso- 
Mbesbl; 6— paliOH pa3BHTHA BOM, HAaCHIILeHHbIX yrieBoqopoyamu; 7 — palion 
Ppa3BUTHA MpeCHbIX BOA Ges pacTBopeHHoro rasa; 8 — AeKcaHposcKand ra30BaA 
2aleKb (30leH); 9 — yOexencKad cCTpyKTypa (S0leHOBbIe OTO%KeHHA BOJO- 
Hocus); 10 — ruqpousonbesnr; 11 — ruqpousonbesn; 12— nanpapnenue 7Bn- 
2KeHHA MOZ38eMHEIX Bo; [8—raunHbl; /4—raunucTEle necuaHHKU U aJICEBPOJIUTHI; 
15 — TlpeumywectBenHo mecuanuku; /6 — mpeumyulectBeHHO u3BecTHAKH, 17 — 
MeTaMOp(H30BaHHble Nopogel dbyHwaMenta; 1/8 — avuuu mpesnonaraemblx TeK- 
TOHHYCCKHX HapyWieHHit 


OH MMHepaJMsal\HeH UW MpeebHbIM HACbILLeEHHeM yrweBOLOpOaMu, TO jle- 
T 3€KOHOMEPHBIM HaJIM4He 3ecb ras0BbIX 3asexeli. Bobi NaseOreHOBbIX OT- 
eHHH YOexKeHCKOH CTPyKTYPbI ABJIAIOTCH MpPeCHbIMH, UX Ta30HacpIIeH- 
Tb NpaKTHYeCKH PaBHa HYywJ1IO. OTCyTCTBHe 3feCb ra30BbIxX 3aexKel TaKxKe 
OHOMePHO. 
OObacHeHHe paCCMOTPeHHOrO pe3KOrO KOHTPacTa ruypoxumuyeckoii 30- 
(bHOCTH MOXET ObITb aHO TObKO B BHJe Nperpadbl Ha NyTH WBMKeHUA MOL- 
(HbIX BOX. Takad mperpaya, cKopee BCero, MbICMHTCA KaK Pa3PbIBHOe TeKTO- 
(lecKOe HapyllieHHe Ha KOHTAKTe MeCUaHO-FIMHUCTHIX OTOKeHHH UW rnH 
ic. 2 @). 
Hiapymeuue KyOauckoe (puc. 1, /V—I/V). Hanuune storo na- 
{UCHHA BbITeKaeT H3 aHasW3a FUPOreOXHMHYeCKOM 30HAMbHOCTH HMKHeNA- 
)reHOBLIX OTJIOXKEHHU JOBOMbHO OOMMPHOTO PerHoua, MPUMbIKaloulero K JO- 
ie KyOanu Ha yuacTKe ee MepHMOHasbHOroO TeveHHA, re B:I955 r. (1%) Hamu 
}{BACHO OFPOMHOe aHOMAJIMMHOe NMOMe MpPeCHbIX BOL, JIMUIeHHbIX pacTBopeH- 
X YIVI€BOJOPOAOB, ABJIAIOWeeCA TeHETHUCCKH UYXKTbIM MOJ3CMHBIM BOaM 
HellaJICOreHOBbIX OTJIOMKeHHH. 
CueyeT OTMeTHTh, UTO B OTHE OT BHIMCONMCAHHBIX HapyIeHHi, BeposT- 
| BCerO MPOCTHIX 10 CBOeMy CTPOeHHIO, paccMaTpHBaeMoe HapyllieHue (Ky6an- 
rd) JOBOJIbHO COXRKHOTO XapakTepa. OTO, BEPOATHO, Wead 30Ha Hapywenuit, 
BOJIAIOULAA, HaNOoOue CeTH KaHaJIOB, MPeCHbIM BOaM OOMACTH WHTaHHA Ha 
xoWaxX NasleoreHa NPOHHKaTb B XOPOLIO MPOHHMaeMble HH2KHEMAaJIeCOreHOBBIe 
| OXKCHHA. 
BecbmMa uuTepecuo, uro KyOaHckoe TeKTOHHYeCKOe HapyllleHHe BeCbMa ToU- 
HakJlajibIBaeTCd Ha OJMH U3 NMOMepeuHbIX NepernOos I]peakaBKasba, ONNCaH- 
x B cratpe IO. II. MacypenKopra (?), ycraHOBJIGHHbIX ITHM ABTOPOM Ha OCHOBE 
WIH3a PaCMOORKeHHA OYATOB BYJIKAHMYeECKON MeATebHOCTH HW ApPyrux jau- 
X, MPeCHMYyleCTBeEHHO reoMOopdosoruuecKHx. 
Hapymeunue Mauuuckoe (puc. 1 A, V—V). Morox nogzgsemupix 
[, IPHyPpOUeHHBIX K XaYMCKOMY FOPH30HTY M AOKa3aHHbI BCeMM rHuAporeo- 
‘MUCCKHMH TapaMeTpaMu — Kak MpAMbIMM (rHApOMHaMMYeCKHMH), TaK UH 
‘BEHHBIMH (rH poreoxXHMMueCKHUMH H TeoTepMHYeCKUMN), OesyCcOBHO HMeeT 
40 OOaCTh pasrpy3kH. B pattone Mauprckoro mporn6a, re mpoucxoyqur 
KMHUBaHHe XayMCKUX OTJOXKCHHM, HAKeCM He 3a(pPHKCHPOBaHbl KaKue-J1H6O 
‘OUHHKH, KOTOPbIe MOP Obl CBUETEJIbCTBOBATb O Pa3srpy3Ke XaYMCKOT"O Po- 
30HTa. Kyla xe B TaKOM CayYae MOCTyMawT BOfbI XallyMa? CxKopee Bcero, 
(bI XALYMCKOFO TOPH30HTA MePpesHMBAIOTCA B OOWIMPHbIN MeMeOWeHOBLIM BOIO- 
‘HbIM ropHsoHT. Jia OcyulecTBJICHHA TaKOH CBA3H (PHC. 2 2) MocTaTOUHO Ha- 
ime paspbIBHOrO TeKTOHHMYeCKOrO HapywieHuaA. I[loceqHee, MO BCeH BeposT- 
TH, MOFIO Obl pacnOslaraTbcA BAOb CeBepHoro dueKcyponoxo6uoro Kpy- 
o 6opra Manpruckoro mporuéa (”). 
[Ipupenenuple B 9TOM CTaTbe COOOpaxKeHUA He MpeTeHYIOT Ha TO, YTOOI Nepe- 
JICHHBIC TEKTOHHYeECKHE HapyUIeHHA PaCCMaTPHBaJIHCh B KayecTBe JOKa3aH- 
x. C TOUKM 3peHHA aBTOpa, OHH HaHOouee yauHO OObACHAIOT MHOrHe FHLpo- 
mormyueckue 3aKoHoOmepHoctH. IlocmeqHue B pe CyuaeB MOLYT H OJDKHbI 
(CMATPUBaTbCA B KaveCTBe BayKHbIX METOMYeCKUX MPMeMOB HM AOKa3aTeJbCTB 
pomecce yTOUHeEHUA TeKTOHMKH M3yyaemoro peruona (!*). 


BececorosHblit HayuHo-HccmeqOBaTebCKHH Toctynuato 
MHCTHTYT MpHpoxHoro rasa 20 II 1959 
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TEOJIOFH 


3. A. MAKCHMOBA u H. M. OPFAHOBA 


NEPBAS HAXOJKA OCTATKOB JEBOHCKOM ®AYHBI 
B 3AMAXHOM ITTIPHMOPbE 


(I1pedcmaeaexo akademuxom JI. B. Haauekunsim 13 V 1959) 


Jlo Hactosujero BpeMeHH B Upexemax Cuxors-ANHHbCKONH reocHHKJIMHad 
HoH OONacTH He OblWIM M3BeCTHbI MasIeOHTONOrHYeCKH OXapakTepH30BaHH 
OTHOKECHUA CpeHero Maleo30c, XOTA MpenonoxweHHA OO MX MPHCYyTCTBI 
B 9TOH OONaCTH H BbICKa3bIBaJIMCb. 

B cBa3u c mpopeyenvem JlambHeBocrouHbim dbusuastom AH CCCP pa6or 3 
crpaTurpaduu BepxuHero nameo3soa Sanagunoro IIpumopps, B 1958 r. B Ppogexe 
cxom (IlorpaHv4uHoM) palione NpoBOAHIHCh Nosepble HCCIeOBaHHA, BO Bper 
xoToppix H. M. OpraHopolki OblIH HalieHb! OCTaTKN TpHIOONTOB Calymene | 
er. blumenbachi Brongn. u Calymene sp., a Takxe He ONpeeMMBIX JO BH, 
neseuunog us poop Aviculopecten u Pseudomonotis (?) *. 

Touila TeppHreHHbIX NOpox Mou{HOCTHIO Oouee 600 M, 3aKuIOUaIOWad yr 
MAHYTbIe OpraHHueckne OCTaTKH, OOHaKaercA B WeBOM Oepery p. KopoHK 
K 1oro-3anayy oT moc. PpoyeKoso. Ciaratomjve ee Nauk 3ee€HOBATHIX H 6ypE 
CHJIbHO PaCCJIAHMOBAHHbIX AJICBPOJIMTOBbIX HM NeJIMTOBLIX TydbuToB c nosy 
HCHHBIMM IPOCJIOAMH aJIeBPOJIHTOB WM TJIMHMCTbIX CJIaHWeB, HMeIOT CeBepo-B 
cTouHoe MpocTupanue c yruiaMu Magenua 50—60°. Opranuyeckue octaTKH Ha 
eHub! B TYPuTAaX BbIMe NeEPBOrO MpOCOA aseBPOMUTOB VW PIMHUCTHIX CaHIe 
OctaTKH TPHIOOHNTOB MpeACTaBJICHbI HEMOMHbIM TYJOBHILEM C 4acTbIO Touc 
HOrO ULiTa H ABYMA OTMeuaTKaMH HeNOHbIX XBOCTOBBIX IHTOB. 

Hecmorpa Ha HeyJOBJIeTBOPUTeIbHY!0 COXPAaHHOCTb, OHM MOFYT ObITb C YI 
PeHHOCTbIO OTHECeHbI K poxy Calymene Brongniart. Xsocrarpie wtb! (puc. | 
MO XapakTepy Pe3KO Pa3QBOeCHHBIX Ha KOHIAaX MJIeBPaJIbHbIX peOep uM yToue 
HOMY HepaCwJleHeHHOMYy KOHILy paxuca HanOouee O1M3KHe K IMpOKO pact 
cTpaHeHHOl rpynme Calymene blumenbachi Brongn. (cm. puc. 1 2), octat 
npeAcTaBuTeseH KOTOPOH BCTPeyalOTCA OT HH30B CHIypa NO Hu30B didenbeKC 
apyca Jepoua. B uacruocru, 9TH XBOCTOBHIe WHTEI G6u3KH K Calymene mac: 
cepnale Z. Max.— cope, xapakrepusyrouleii B ceBepo-BocrouHom Ilpu6< 
Xalbe Hu3bI Di (puc. 16). 

OctaToK TyJIOBMLa M rouOBHOrO mMTa (puc. le) npuHannexur cdopme Jf 
roro THIla: 3aHAA BeTBb e€ JIMMeBOTO WIBa MepeceKaeT Kpaii rouOBHOrO UL 
BiepelM OT IMeuHOrO yrvia (a He HENOCpeACTBeHHO yroul); NMeBpaIbHble dar 
TYJIOBMULHbIX CEfMCHTOB He Pa3feJICHbI Ha 2 BETBH, KaK 3TO CBOMCTBEHHO 60, 
muucTBy Calymene. B To xe BpeMa crpoenne coxpaHuButefica uactu rabe. 
mleK HW Tyla3 BECbMa XapaKTepHO WIA poda. Ota dopmMa nanOonee 61u3Ka K ¢ 
lymene platys Hall et Clarke us nusop cpequero qeBona Cen. Amepuxn (Xc 
u KaapKk, 1888, ta6n. 1, cur. 2). 

Haxoyka npeqctaputeneli poga Calymene orpanwunpaer Bospacr BMellk 
IMMX OTMOXKeHHM MpelesaMU OT BePXOB OPLOBHKa NO HU3OB CpeqHero eBO 
ONHAKO, YUHTHIBAH OM3OCTb XBOCTOBLIX HIHTOB K (bopMe, H3BeCTHOH 13 
IfentpaibHoro Kasaxcrana, a OCTaTKOB TYJIOBMa HM TOOBHOTO ULuTAa — 


* Tlerewunogn onpeyenentt M. B. Kynuxosnim, TpuloOuTE — 3. A, Maxcumosoii. 
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jHeweBoncKomy Buy Ces. AMepnKu, Goble OCHOBaHHH CUHTaTb BO3pacT 
NKEHHH HVKHECBOHCKHM. OTOMY He MpPOTHBOPeyMT HM pacmpocrpaHeHue 
JIeICHHbIX 3 TeX %Ke OTIORKeEHHH POOR MewemnNNnoL. 

aKHM OOpa30M, MOXKHO CUHTATb YCTAHOBJICHHbIM IIPHCyTCTBHe B Sarias- 
IIpumMopbe oTOXKeHHH HHKHEH NONOBNHbI CpeqHero Mameo3soa (m0-BuLU- 
, HWKHErO JIeBOHAa). 


1. a — Xsoctosoh mut Calym- 
‘ex gr. blumenbachi Brongn., 
iqHoe IIpumopbe, sepbili Oeper 
jopqouka, K 1oro-3alayy oT Moc. 
feKoBO; KomeKWHA H. M. Opra- 
fH, 1958 r.; o6pasen H-690/1, pu- 
ik c cboTo, °/,HaT. Bem., 6— xeBo- 
fi wut Calymene macroceépha- 
.n. (Z. Maximova, in litt.);cese- 


ua 3. A. Maxcumosoii, 1958 r., 
TYJOBHIe WU YacTb FosOBHOrO 
Calymene sp., Sanaquoe IIpu- 
e, JleBbili O6eper Dp. Kopyouka, K 
iananqy oT moc. TpoyeKoso; 
exuua HN. M. Opranosolt, 1985 r.; 
sey, Ne H-641/1; pucyHok no 
3 3/, HAT. Be., 2— FOMOBHOM u 
‘ToBoH wuT Calymene blumen- 
i Brongn. ; ckxemaTuueckuli pucy- 
HOK, 3/4 HaT. BeJ. 


OctaTkH mpeyctaBurenel poga Calymene BecbMa o6puHbl B S—D-oruote- 
‘x Monroyio-OxorcKoli reOCHHKJIMHasIbHOM O6acTH, rpaHvyarlel c Cuxors- 
IHBCKOI OGWaCTbIO Ha sanaye. Haxoiku 9Tux PopM CfesaHbl B pxAye MeCT: 
acceHiHe Bepxuero Amypa (c6opp C. A. Vpanopa u IO. M. Camycuua), B Bo- 
uHOH uacTH Monromun (cOopr B. A. Bo6popa u ap.), Tak 2Ke Kak UH B Sanaz- 
1 Ipumopbe — B TeppureHHbix cbaruax. OcrarKu Calymene u3BecTHb! TakxKe 
COOTBETCTBYIOMIUX OTOMKeHHH Kuraa. 

Kak ynoMuHadocb, NpHcyTCTBHe OTJIOMRKeHUN cpeHero Namweo30a B CUXOTS- 
AHbCKOM FCOCHHKJIHHAIbHOM OOaCTH paHee He ObIIO OKa3aHO; Oosee TOFO, 
OTCYTCTBHe CUHTAIOCh JWIA Hee xapaKTepHbiM. IlosTOoMy HaxOJKa OCTATKOB 
HeEMeBOHCKOM (ayHbl B Mpeseswax ITOM OOMACTH MpelcTaBsAeT HECOMHCHHBIM 
epec H, BO3MOXKHO, OyeT UMeTb OobUloe 3HAYeHNe DJIA NOHUMAHHA CTPyK- 
bl BocTOKa CCCP, B 4acTHOCTH YTOUHUT rpaHuily WH cBA3H MexYy MouroJio- 
yTCKOH WM Cuxors-ANHHbCKOH TeOCMHKJIMHAIbHbIMM OGaCTAMH. 


Bcecoro3Hblii Hay uHO-HCCeNOBAaTeIbCKHH Ilocrynuio 
reoulorHyecKHlt + HHCTHTYT 21 IV 1959 
JlabHeEBOCTOUHEIN cua 
Akajlemun HaykK CCCP 
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fionaagnt Akagemun nay CGGE 
1959. Tom 128, Ni 3 


rEOJIOrH 


C. K. HEUMTANJIO 
HOBbIE JAHHbIE O HAJIMUMHM BbICTYNA ®YHAMEHTA 
B CEBEPO-3AMAJHOM UACTH FOPbKOBCKOM OBJIACTH 


(I1pedcmaenexo axademurom H, M. Cmpaxoesm 27 V 1959) 


B 80 km K cesepy or r. ToppKoro, 6143 c. Hoponoxposckoe, B 1949 r. Opt 
npoOypeHa CKBaxKHHa riyOuHO oKon0 450 M. Ona mpouima 215 M No cpeat 
WM BePXHeIOPCKHM OCaZKaM, HO KOTOPbIMH COBePIIeHHO HeOMKHAaHHO BOLI! 
B OpeKYHeByIO TOJILY, COCTOALLyIO MpeHMyulecTBeHHO H3 OOJOMKOB HM Till| 
rHelicosB, MoujHOcTHIO oKOIO 180 Mm. Huxe ckBaxkHHa Mpoulia OKoIO 45 M 
rIMHaM 3@JICHOBaTO-CePpbIM, TEMHO-CePbIM, KOPHUHeBATO-OYPbIM, TJIOTHbIM, I 
CTaMH MepeXOMAMLMM B aprHMauTpl. Bo3pacT 3THX TulMH He ycTaHOBseH. Opt 
HMYeCKHe OCTATKU B HHX OTCYTCTBYWT. 

B 1951 r. aprop Ha OCHOBaHHM JeTabHOrO H3y¥eHHA MOpO ykKa3saHHt 
6pekuveBOH TOMMH Mpuiel K 3aKIOUeHHIO, TO OOJIOMKH HU rviblObl PHeHMCC 
cylaraloulux ee, 10 BHelIHemMy OOJIHKY HM CBOeMy COCTaBy CXOJHbI C KpHcTa 
JIMUeCKUMH ToposkamMu dbyHaMeuTa, BCKPbITOrO CKBaxKHHaMH yr. Bavsaxe| 
pacnomoxkeHHoro B 40 KM K ory or c. Hoponoxposckoe. Uro Kacaerca reHe3u 
yKa3aHHOU TOM, TO OH OCTaBaJICA Tora HeACHbIM. Ho yroBaTOcTb OOJIOMK 
U riblI6 THEHCOB CBHJeTeJIbCTBYeT O TOM, UTO OHH ObIIH MepeHeceHbI He Ha 6oN 
uloe paccToAHHe. 

B 1952 r. M. M. BecezoscKkas B pesyulbTaTe LeTasIbHOrO MeTporpaduyecko 
W3y4eHHA OOJIOMKOB THeHCOB KOHTIOMepaTOOpeKYHH, BCKPbITOM CKBaxKUHI 
ya. Beaannunuo (10 kM kK wro-3anayzy or c. HoponoKposckoe), MpHitita K B 
BOY O TOM, 4TO 3TH OOJIOMKH THeMCOB MO CBOeMy COCTaBY OY4eHb CXOJHbI C TI 
poaMuH KpucTaliMuecKkoro dyHyamMenta Pycckow nmatTPopmsbl. OcHospiBas 
Ha 93TOM, OHA BbICKa3ala MpPeAMOMORKeHWe, UTO TAe-TO MOOMH3OCTH CyIeCcTBY 
BbICTyM yHaMeuTa, OTKya UH ObIIM MpHHeceHbl OOMOMKH THeHCoB. 

B 1954 r. E. M. Jliorxesuy u JI. JI. ®pyxr (°) na ocHoBaHHH cCxOsCTBa O 
JIOMKOB THEHCOB OpeKyHeBol TOMI Ha yuactKe c. HosponokposcKkoe — J. B 
JIaHMUMHO C rHeHcaMH JoKeMOpuiicKoro c:byHfaMeuTa, BCKpbITOrO ra1yOOKHI 
CKBaxKHHaMHM B Dasaxue, BbICKasaJIH MpeknomowKeHHe O CYLIeECTBOB 
HAM B KopepHHHCKOM palione PoppKoscKolt 061. ApeBHero rHelicoBoro KpAx 
KOTOPbIM TOMbKO B 1OPCKHM MepHod Obl MOKpbIT Mopem. 

B pesyibTate reopusHueckHX HMCCeMOBaHHH, MpOBeeHHBIX 3ecb B Haua 
1955 r. B. M. Pommanospm, T. MH. Turopot u I]. C. Uepenanosnim, B patio 
A. Boporustopo 3apukcupoBak MHTCHCMBHbIM MarHUTHbIH MAKCMMYM, aMIWIHTYy 
KoToporo JocTuraeT BeM4MHbI 900 7. [Ipo6ypenuaa B paiione sTOrO MarHUTHC 
MaKCHMyMa CKBaxKHHa BCKPblJla Cleyioulu pa3spes (cBepxy BHM3): Ha Py 
Oune 5—233 M sasleraeT TOMMa MIMH BePXHe- MH CpefMelopcKoro BospacTa; 
9THMH TIMHaMH, Ha riyOune 233—432 M, 3aneraer OpeKuneBas TOMA, cocT 
tat W3 YIIOBaTbIX OOJIOMKOB KPHCTAaIMYeCKHX HW 3HaUHTeIbHO pexe ocak 
HbIX MOPO; HWKe, Ha rlyOuHe 432 M, CKBaxKMHA BOLLWa B TOUULY PHelicos é 
xe, OUCH CHJIbHO TEKTOHMYeCKH HapywienHbIx. Ilo sruM rHeicaM Ona MpoM 
oKo0 350 M H He BbIIa H3 HAX. STO HeoOHIuaHO BEICOKOe MOMOKeHKe I 
WeHTpaJIbHOH uacTH Pycckoh muatcopMbl apxelickux oOpa30BaHHii Ha3sBa 
C. K. Heunraitno BoporuoscKum BEICTynom byHyamexta (puc. 1). 

{lo BHemHemy OO1uKYy rHeHcEI MpexcraBssioT CoOOH TeMHO-cepLIe, Yep HE 
3eJICHOBATO-Cepble, Pere Cepble MOPOMbl, OYEHb CHJIbHO W3MeCHEHHBIC BTOPI 
HBIMH Mpoteccamu. Morya rHelicbl M3MeHEHbI HACTOJIbKO, UTO TaxKe NOL MHK] 
CKONOM TPYAHO OMpeyetuTh THN Mopox. Kpome BropHuHbIx w3sMeHeHUii J 
BCKPbITOH TOJIMH THEHCOB XapaKTePHO HHTeHCHBHOe MpoOABJeHHe THHaMoMe 
moppusma. HaOmogatorca TakxKe Mpociov TeKTOHHMYeCKOl Opekuuu. Mecra 
HaOOLAaOTCA BCE MepeXOMbl OT MHJIOHHTOB MO TeKTOHMYeCKOM OpeKuuH Ut 
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6peKUHH K CyIeaM KaTaKs1a3a, 3AMeTHbIM TOJIbKO MO MHKPOCKONOM. Ilo Ke) 
BHHO, YTO COM FHeCoB 3aleratoT 3fleCb MO yrJIOM 70—80°. Onn yuacrke§ 
CHIbHO pa3OuTBI TpeujMHamu. Wnorga BcTpeyaioTcA MpORKHIKA KBapla B By 
KPYMHbIX KPHCTAJIJIOB. 
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Puc. 2. TeonormuecKad KapTa cepepo-3anaqnow uactu ToppKoscKort 
o6/1. HM MIpHseralouyux paHOHOB CO CHATbIM MOKPOBOM IOPCKHX 4H BBIILIe- 
Je*Kallux oTIOKenHH. 1 — BeTAy2xKcKHH apyc; 2— nepematasa Tomma; 
3— capMHHCKad cBuTa; 4— ropbKoBcKaad cBuTa; 5 — cyXxoncKas 
cBuTa; 6 — HMKHeyCTbMHCKaA CBHuTa; 7 — kKa3aHCKHli sapyc; 8 — 

apTHHCKHH spyc; 9 — OpekuveBaa Toma 


M MeTporpaduyeckui cocraB UX TOBOPHT O TOM, ¥TO CKBaxKUHa y c. TOHK\f 
mepecekJla 30HY TEKTOHHYeCKHX HapyuleHul. Ilo Januem M. M. Becenoscxk 
3eCb BbIJeAIOTCA CeLYIOMMe THMbI NOpok: ampuSountTel, amdudonosBple ne 
THOrHeMCbI, aM@vOoN-OMOTHTOBbIe MW OMOTHTOBLIe C rpaHaToM maruorHelil 
Kpome yka3aHHbIX MOpoy, 3ecb uacTO BCTPeualoTCA TeKTOHMUeCKad Opekl 
M MMJIOHMTbI TeX we TOPOL. THelCbl CHMbHO H3MCHCHbI BTOPHYHBIMH MpoL! 
cami. Hawuve B rHelicax NpoOxXHIKOB KBaplla B Bue npeKpacHo 06 pasos 
HbIX KPHCTAJJIOB, a TaKKE NOMEBHIX WIMATOB, CBUETEIbCTBYeT, MO-BHMMO} 
O TOM, NTO BTOPHUHbI€ W3MeCHEHHA THeHCOB OOyCOBJIeHbI 
PHAPOTepMaJIbHbIMM mMporeccamu. 
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TlaBHbIM oOpal 


Uro xe KacaeTCa renesHca KPHCTa/JIMYeCKUX NOPOR paccMaTpuBaemoro BBI- 
\yma (byHJaMenta, TO, m0 aHHbim M. M. Becenoscxoii, onn, 110-BHHMOMy , 
MIAIOTCH MapanopodaMi, MHKPOKJIMHU3UPOBaHHbIMH B MO3/HHe CTayHH CBOero 
pasopanua. Hukakux cieqoB MpOMCXOKACHHA U3 H3BEP2xKeHHbIX MOpoOk OHH 
HeCyT, a Ha UX MpOHCXOmRMeHve M3 CCAaMOUHbIX MOPO yKasblBaeT NOABIEHHE 
| pasHBIX TIyOMHaXx rpanaTa — MuHepada, THMMYHOFO WA OCaOUHDIX MOpOL. 
Ha ruelticama apxea B CKBaxkuHe y c. TOHKOBO Ha rayOuHe 432—233 m 
JeraeT TONMa Opekynu. Ona cioxeHa MpeMMyeCTBeHHO yrlOBaTBIMH 06- 
)MKaMU HM TiblOaMu rHelicos M aMpuOoMUTOB, CHJIbHO H3MCHECHHEIX BTOPHUHEI- 
1 mpoleccaMu. 
| Taxnm o6pasom, B paone Boporusosckoro Bpicryna rHelicos apxes mase- 
JOHCKHe OTJIOXKCHHA B KOPCHHOM SasleraHHu He BcTpeyeHHI. B 50 KM K wry OT 
| Toukoso, B r. Bamnaxua, Hal dyHAamMeHTom muaTdopmp saneraer 1700— 
$00-MeTpoBaa Toma OCaxKOB HW2KHeTO KeMOPHA, NeBOHa, KapOona MH MepMu. 
| Ha reomoruyeckolH Kapre CO CHATHIM MOKPOBOM 1OPCKHX Mi BbIIMeeKALLux 
;IOKEHHH BUAHO (puc. 2), YTO Ha CKJIOHAX yKa3aHHOFO BpIUe BHICTyNa FHeli- 
B HM€CT WIMPOKOe Pa3BUTHe Tak Ha3bIBaeMaA MepeMATAA TOMULa MOpos nepMu 
KapOona. Onvcanve STO TON, pasBUTO B COMpeseIbHBIX palionax, JaHo 
1a (*,?,°) u ap. B ocHopHolt cBoeli macce Ona C1OxKeHAa T1aBHbIM O6pa30m 
SJIOMKaMM HM TiblOaMH NMOpok cpesHero uM BepxHero KapOoHa, HMxKHeH MepMu 
MepeMATHIMH MOpokamMu TatapcKoro sapyca. Tlopoxnt Apepuee cpemquero Kap- 
9Ha HM MOsO*Ke TaTapcKoro sApyca B Hel He OOHapyxeHbI. ConocTaBmeHue pas- 
930B CKBa2%KHH, BCKPbIBUIHX 3eCb MepeMATYIO TOJILY, MOKa3bIBaeT, YTO OHA 
wleraeT Ha Pa3JIM4HbIX TOPH30HTaX HMKHeH HM BepxXHel NepmMu. Mpi cuutaem, 
‘O BKaMCHHOYFOJIbHbIM Tepvox paon BopormoscKoro BpicTyna PyHaMeHtTa, 
aK HM BCA WeHTpaIbHadA YacTb PyccKkow maTPopMbl, HCMbITHIBa HACXOLALIHe 
OPpMbI BYKeHUuA. OOpas0BaHHe KaMCHHOYTOJIbHbIX OCAKOB Mpoucxo,H0 
OBCEMECTHO. 
- Uro kacaetca Oosee ApeBHHX OTJORKeHHM Maeo30A, TO HHKAKMX JlaHHbIX, 
OTOPbI€ YKa3bIBaJIH Obl Ha TO, YTO OHH 3eCb IpucyTcTBOBaIH, HeT. Haodopor, 
uToNOro-MeTporpaduyeckol cocTaB KeMOpHHCKMX HM JeBOHCKHX OTJO*KeHUH, 
a3BUTbIX B patoHe ToppKoscKo-BasaxuHuucKkoro IlopomxKba, CBUeTeIbCTBYeT 
TOM, 4TO K Ce€BepO-BOCTOKY OT Hero CYIMeCTBOBal KPYMHbIM BLICTyN PyHjla- 
€HTa, KOTOPbI TOJbKO B KOHIL€ HMXKHEKAMECHHOYTOJbHOH 9MOXH Obl OxBayeH 
opem. 

JlerambHoe sMTONOrO-neTporpaduyueckoe uM PayHucTHYeCKOe H3y4eHHe MepM- 
KMX OTJIOKeHUM, BCKPbITHIX OOMbINMM KOMMYECTBOM CKBaX%KHH BOKPyr Boporu- 
OBCKOrO BbICTYNa (PyHAaMeuTa, MOKa3bIBaeT, YTO OHH, KAK H KAMCHHOYTOWIb- 
bIe OCAKH, HMeIM MOBCeMeCTHOe Pa3BUTHe. 

Boporusopckui BBICTym dyHyaMeHTa yxKe He CyYLIeCTBOBaI B pesbece 
TOH uacru Pycckol muatTdopMbl — nocue erO HMBeNMPOBKH OTJOKeHHAMU 
aTckoro spyca. B wHacTosijee BpeMA OCTaJIHCb elle HEBbIACHCHHBIMH pa3- 
epbl HM cbopmMa ero, a TakKe PpaHHUbl pacipocrpaHeHuA OTMORKeHHH HUK- 
ero KeMOpua, MeponHa MH KapOoHa. B 9TOM HallpaBseHHM CJlekyeT Ppa3sBuBaTb 
ecb Jaibuelimmme ucceqopanua. IIpu mpopeseHuu 2TUX UCCesOBAaHH HeoO- 
OMMO OOpaTuTb OcOG0e BHUMAHHe Ha BbIACHeHHe (pallHasIbHbIX HW CTPYKTYPHbIXx 
COB (POpPMUPOBaHUA JeBOHCKHX OTMOXKeHHM Ha CKOHAX BbICTyMa. OTH OT- 
OKCHUA 3lecb, Cy AA NO paspesam ux B oppKoscKo-BasaxHuncKom [lopomxkee, 
OryT UpekcraBsATb HeKOTOPbIH MHTepec MIA MOCTAHOBKM HedpTemOMCKOBbIXx 
ador. . 
Bcecow3Hblii HayuHO-HCcCeqOBaTeJIbCKHH Tlocrynnso 
reomoropasBeJOuHbiit Hed*TAHOH MHCTHTYT| Zan VELIo9 

ILMTMPOBAHHAA JIATEPATYPA 


1A. A. Bakupos, Teosorvueckoe ctpoenve H NepcieKTHBbI He*Teras0HOCHOCTH a- 
eOsolicKUx OTMOMKeHU CpesHepyccKoli cuHeku3EI, M.— JI., 1948. 2B. AL Ky quuo sa, 
jon. MOVIT, nop. cep., ofa. reom., 17, 4—5 (1939). %E. M. JlwTKkesBHy4, 
[. JI. ®pyxtT, JAH, 95, Ne 2 (1954) 27 Geka Lise aioneanel On. Wl. yO. Xox10B 
| ap., Teonormueckoe cTpoeHie WeHTpabHbIx O6sacTelt Pyccxo mnmatdopmpr, JI., 1957. 

C. Ilpenos, Bran. MOM, orn. reon., 12, Ne 2 (1934). 
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Jloxnayn AkawleMuu HaykK CoCce 
1959. Tom 128, Ne 3 


E. ©. COPOKHHA 


XAPAKTEP HW PACIIPEXEJIEHHE MHHEPAJIBHBIX 
HOBOOBPA3SOBAHHMH B MECUAHbIX OTJIOWKEHU AX 
VJIEKCKOW CBATbI MAPABEJIBCKOrO PAMOHA 


(IT pedcmaeaneno axademuxom H. M. Cmpaxoeuim 27 V 1959) 


i 

B Ilapa6enbeKxom paiione, pacmooxeHHOM B CpeytHeM Teuenun p. OOn, o1f, 
JIOKCHHA WICKCKOM CBUTHI (rOTepHB-OappeM), CJIOXKeHHbIE MecTPOUBeTHbIMA I, 
CePOMBETHBIMH MepeciavBalouluMCA MexKly CcoOoH mMecuaHo-rIMHMCTbIMH oT 
JOKCHUAMM, 3aleraioT Ha riyOuHax nopsyKa 1450—1500 m (Bepxuaa rpaHuig) 
HW ocTuraioT MomlHocTH oKom0 550—600 m. M3yuenue muTomornyeckoro cocTa}i 
Ba, CTPYKTYPHbIX MH TCKCTYPHbiX OCOO€HHOCTeH OTJIOXeHUH, AYTHTEHHbIX MHHEl 
paslOB, a TAKE MPOMeCCOB BTOPMYHOFO MUHEPasOoOpasoBaHUA MO3BONMIO Bbll 
JICMUTb CpeH OTMOXReHHM WNeCKCKOH CBUTbI JBe TOI, MPpUMepHO paBuHble ni 
MOULHOCTH,— BepXHro10 H HH «KHIOIO. Ilepexoy Mex]Yy TosMaMu NocTeneHHbIH. || 

BepXuHAH TOMMa Npelcrapnena MpeMylecTBeHHO NecTpolpers 
HbIMH, OObIYHO W3BeCTKOBUCTHIMM TvIMHaMH, YepeyIOulMMUCA Cc romyOoBaTol 
CePbIMM CJIOAMCTHIMM alleBpowuTamu. Kak rvIMHbI, Tak WM asleBPOMUTHI CpesHell 
INJIOTHOCTH, YaCTO OOsaaIoT TOPH3O0HTAIbHOK, TOPH3OHTAJIbHO-BOJIHUCTON 
KOCOCJIOMCTOH TeKCTYPOH, OOYCOBJICHHOH CMeHOM JIMTOMOPHYeCKHX THIOB Mo} 
pO, H3MeHeHHeM HX OKpaCKH, pexe — MPHCyTCTBHeEM HaMbIBOB PpaCcTHTeIbHOTY 
WeTputTa MW yemlyek crofbl. Tlopoxpl stow ToMULM NOYTH He 3aTPOHYTHI NpoLeccal 
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MH 9lMreHesa. BropwunHble Mpoleccbhl MUHepaslooOpa30BaHHA EbIpakKarorca If 
MOABJICHHM B COCTaBe TyIMHMCTOrO WeMeHTa XJIOPHTOBOTO MaTepHasa, MHOrpél 
oOpasyrouleroO TOHKM€ Ka€MKM BOKPYYr KJlaCTHYeCKUX 3epeH, HM MwarvoK1a30o4H 
YaCTHYHOH XJIOPHTH38alMH UM CePHINTH3alMH B aJIeBPOUHTAaXx. TIpeo6nanaes} 
I[@MCHT MeXaHHYeCKOrO BHINOIHEHHA, COCTAaBIAIOMN oKoNo 20% NOpospl’ 
XapaKTepHbIMH AYTHTEHHDIMM MMHepasaMu STO TOU ABIAIOTCA AMMOHNT 1} 
B 3HAUHMTeJIbHO MeHbIleH Mepe cufepuT. Kun3y leMeHTalMa nmopok 3ameruc 
Bospactaet. | 

Hux HAA TOMMaA cymecrBeHHO oTmuuaerca or BepxHel. I]peo6nas 
ator rosyOoBaTo-cepble M Cepble, OOBIMHO MACCHBHBIe NeCUaHHKH UM aJleBPOUTHI 
C peKHMH MpOCIOAMM KPaCHO-KOPHUHeEBLIX aprusmuToOB. Cpenu ayTHTeHHBIM 
MMHepasioB JOMMHUpyer nupuT. M3yuenne wimudos u3 HMKHeH TOMI NO3BOMHA 
JO YCTAHOBNTb WHPOKOe PasBUTHE Cpe MecuaHO-asleBPHTOBbIX MOPOL npowect 
COB BTOPH4HOrO MMHepalooOpas0BaHusA, 3aXBaTHBUIeErO KaK KmacTHuecKyH 
yacTb NOpOsbl, TAK WH IeMeHT. 

OcTaHoBuMcs moypoGuee Ha XapakTepucTHKe necuaHHKOB HMKHeH TOM! 
BeselcTBue 3HauHTeIbHOH KPeMOCTH NeCuaHUKOB, MCCeqoBaHHe ux rpaHylo4 
MeTPH4eCKOFO COCTaBa MPOW3BOAMIOCh MeTOJOM Moycueta B WIMdax, Cc BHITe4 
jeHuem 10—12 cpakuni no pasmepam 3epeH. Yctanopmeno mpeobmananne : 
HWAKHEH TOME MeKOSePHUCTHIX, PexKe — HepaBHOMePHOSePHUCTHIX, aJeBPH 


1 


THCTHIX MH aJIEBPUTOBEIX NeCUaHUKOB C XJIOPHTOBBIM, XJIOPUTOBO-CepHILHTOBLIM F4 
pereHepalMOHHBIM IeMeHTOM THMa COMPMKOCHOBeHHA HM BbINONHeHHA Nop. Les 
MeHT COCTABIAeT Mub 5—10% mopopel (cm. puc. 1). Orcoprupopannocrs ¥ 
CTeN€Hb OKATAHHOCTH OOIOMOUHOrO MaTepvana cpenuaa. JlomuHupyer MemKO- 
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uanaa PpakwuA, cocraBssAioulaa oT 47 no 82%, KonuyecTBO dpaKuMH pas- 
pom 0,25—0,5 mm ue mpeppunaet 7%. OOpamaer Ha ceOa BHUMAHHe BEICOKOe 
hepxKaHve B OTeIbHbIX OOPasiax aleBpUuTOBON Ppakunu (M0 49%), uro cBu- 
TeIbCTBYeT O JOBONbHO CNAaOOH COPTHpOBKe KylaCTMYeCKOrO MaTepHaua. 


Wf a Oo 6 
2 7 M, Ge 2- 7 
40 - Bagel 2 

es fs a 
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Puc. 1. uarpamma rpanymometpuyeckoro MW MHHepaJIbHOrO CocTaBa MecuanuKa UMeKCKOL 

CBUTbI. @— rayouHa 1824—1829,3 m; 6 — 2048,2—2054,0 m. /— xpapu, 2— 

NOMeBbIe WinNaTh, 3 — cmOpbI, 4— akleccopH. MMHepasbl, 5 — BbIBeTpembIe; 6—I— 

cONOMKM mopof: 6 — KpeMHNCTEIX, 7 — XJOpHTM3sNpoOBaHHbIX, 8 — sdcbysuBuHElx, 
9 — canes 


_ Tlo munepambHomy cocraBy NecuaHHKH MoMMMKTOBbIC. Ha mpHBeyeHHbix 
ucrorpamMMax (pue. | u 2) rpaHymnomerpuueckoro H MMHepasbHOrO cocTaBa 
KCHpyeTCaA MOUTH PpaBHOe MpOMeHTHOe cOsepxaHHe KBapila (35—37%) u no- 
BbIX 1uMaTOB (36—38%). SHauuTebHY!O YacTb (M0 20%) cocraBsioT O6s0M- 
H KpeMHeH, KBaPIWLHTOB, sidy3uBubIX NOPOA MU seseHOBAaTO-Oypble XJIOPUTH3U- 
DBaHHble OOJIOMKH, He MosfaoulMeca Ooee TOUHOM AMarHocTuKe. Muyepawpr 
DYNMbI CO, (MYCKOBUT, 3eIeHbI H Oyppii OvoTuT) B MecuaHHKaX MMeIOT 
rpaHuyeHHoe pacmpoctpaHenne (705%), HOB ameBpoMTax MpHoOperawr poub 
opomoobpasyioulux MUHepasoB, cocTaBad Jo 20% u Gomee K KOMHUeCTBY 
macTuku. Jia necuaHbIxX OTOKeHHH HVKHEM TOM XapakTepHO MOBBILIeHHOe 
DepxKAHHe AKILECCOPHEIX MUHepasoB (5—7%), Cpe KOTOPHIX MepBocTereH- 
0€ 3HAUeCHHE HMEIOT MHHePaJbl PpyNMbl SWHLOTa, WHPKOH, rpanar, cen. 

SMMreHeTHYeCCKUM H3MCHEHUAM B TOH WIM HHO CTeMeHH MOWBeprviHcb Bce 
opomoo6pasyioulHe MuHepadbl. PaccmoTpHM xXapakTep 9THX H3MeHEHHH. 
 KBpapt mpucytcrpyeT B Bue BOAAHO-NpO3spayHbIX HeMPaBHJIbHO OKOH- 
yPCHHBbIX 3ePeH, YacTO co cefqamu pacTBopeHua. IIpomecc pacrBopeHHsA H Me- 
opaciipeeIeHHA KPEMHE3eMAa MPHBOAUT, C OHO! CTOPOHbI, K NOABJICHHIO 3e- 
eH KBaplla C XOPOMIO BbIPaKeHHbIMH KPHCTasMorpacdMyecKuMU OYVepTaHHAMH 
eKCaPOHaJIbHbIe 3epHa, CM. puc. 2) H KaeMKAMH pereHepalluu KJacTHyeCKHX 
peH, C [pyro — K OTJOXKeHHIO KPCMHEe3eMa B Nopax B Bue WemeHTa. B or- 
2JIbHBIX YUaCTKAX Ha KOHTAKTaX 3€PCH BOSHHKAIOT CTPYKTYPbl BHeApPeHuA 
M. puc. 2), ABJIAIOILMECA TaKKe CJIEACTBHEM PaCTBOPeHHA 3epeH KBaplla B TOU- 
aX CONMPHKOCHOBCHHA HM BOSHHKHOBCHHA HawOobilero JaBJleHHA. 

B 3HauHTeIbHO MeHbIUeH CTeMeHH HaOsOfaeTCA Mpowecc perenepalun o6- 
OMOUHBIX 3epeH NOME BEX wWMmatTos. Murepecuo ormeruth, YTO B NO- 
oe mpucytTcrByioT Kak K-mmaTbl, Tak HW, B H€CKOJIbKO COMbINEM KOJINUECTBE, 
qmaruoksa3bl. OWHAKO ABJICHHA PereHepallMu OTMECYECHH! JIMWb AIA 3epeH Mwa- 
40KNa30B. Henpapusibuple, uacTO OypoBaTble 3epHa BOCCTAHABJIMBAaIOT, XOTA 

He MOHOCTHIO, UpHsMaTHYecKy1o PopMy, MpvyeM pereHepalMOHHaA KaeMKa 
BEPIWEHHO MpospauHad UM NOMYHHAeTCH TeM 2Ke 34KOHAaM JBOHHUKOBAHHA, UTO 
TeppureHHoe 3epHoO. 

Cpequ Miaruoka30B WHPOKO pa3sBHTbI MpOMecchl CepHUMTHBaILMH HM XJ10- 
UTH3allWN, OTMeUaBIIHeCA B MCHbIIeH Mepe B BEPXHeH TOJIILe HIEKCKOH CBHTHI, 
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a TakK?Ke NOABAIOTCA HOBOOOPas0BaHHA SIIMLOTA, CBUJETeEbCTBYIOULHe O Gouee 
IyOOKMX SIIMTeHeTHYeCKHX V3MeHCHMAX, MPOTeKaloulMX B HMxKHeli TOWLE) 
HJI€KCKOH CBHTBI. t 
CepuluT HW XJIOPHT BHILeAIOTCA B BUC TOHKHX GOeCIBETHBIX HM 3e/1e@HOBATHI 
YeNYeK, BOJIOKOHEL, Pa3BUBaIOUMXCA BUONb TPeUIMH CMaliHOCTH, HAM B BUI 
TOHKOM CHINN, OeCMOpAOYHO paccesHHOM Mo sepHy MarvoKsa3a. | 
HopooOpasopaHuaA 9 11M OT a OTMCUEHHIB IBYX pasHOBHAHOCTAX: a) B BH-| 
Ae TOHKOarperaTHBIX OypOBaTHIX CKOMWIeHHH (coccIOpHT), OOHapyxXHBaIOULNX 


Puc. 2. TlomumMuktosplit necuanuK, UnexcKan 
CBUTa, HWOKHAA TONa, riy6una 2048,2— 


Puce. 3. TlonumMukTopbit mecuaHuk. Maexc- 
Kaa CBUTA, HMKHAA Toa, ryOuHa 1824— 


1829, 3 m. Yen. 8X9; penpon. 3:5. J — 


2054,0m. Ysen. 8X9; pempog. 3:5. 1 — 

TeppHreHHble 3epHa, 2— KaeMKH pereHe- 

paunu, 3— kBapueBbili WemMenT B Mopax, 
4 — crpyktypa BHeqpenua 


HOBOOOpasOBaHHA CepHIHTa HM XJJOpHta, 
2 — nopooOpas0BpaHuA smuyoTa, 3 — x0- 
puToBble KaeMKH OOpactanua, 4— cepH- 
IMTOBO-XJIOPHTOBLIi WeMeHT, 5 — paciten- 
JleHHe CuIOJbl, 6 — akUeccopHble MUHEepasibl 


a | 

B CKPeWl€HHbIX HHKOJIAX TOUeUHYIO MOMAPH3alLHIo; 6) B BUE MOBOMbHO XOpomigs 
OOOCOOJICHHBIX KPHCTAJIJIHKOB 2KeJITO-3eeHOrO WBeTa, C XapaKTePHbIMH BBICOMe 
KHMH UBeTaMH HHTepdepenuuun. HanGomee uacTo BTOPHUHbI SIMAOT pasBuBaensR 
Ci MO 3epHy MarMokKa3sa, MHOrma OOpasyeT KaeMKH, OOpacratollHe 3epHi 
MOJIEBLIX WiMaTOB (cM. puxc. 3). 

SABJCHHA XJIOPHTH3alMH HW IMMAOTH3AIMH XapaKTepHbl TakxKe IA OypbeL 
M 3@JICHOBaTO-OypbIX, YaCTO NOMyMpospauHblX OOOMKOB 2d*dby3HBHbIX Nopope 
(PHKCHPYeMBIX JIMWb B NecuaHolt (PpakuuH. Sfecb YCTaHOBJIeHbI Take Ke pag 
HOCTH SIHOTa (CKPbITOKpHCTasuyecKad H 3epHucTan) (CM. pu. 3). 

Mi3BecTHo, YTO H3MeHeHHA B OOJIOMONHBIX MHHEpPaslaxX MPOHCXOAAT He TOMbKIB 
BCIEMCTBHe MX YaCTHYHOTO pacTBOPeHHA HWM MepepacipeseseHHuA 3JIeMeHTOM: 
M€PpBOHaYaIbHOFO BeleCTBA, HO MH B pe3yJIbTaTe PAfla MOCTeNeHHBIX NpeBpes 
CHUM, CBASAHHBIX C MoMaqaHvemM OOJOMOUHOTO MaTepHasla B HOBbIe PUSHKCH 
XHMHYeCKHE YCJIOBHA SMMreHe3a HU MpuNcnocoOmeHHeM ero K 9STHM YCIOBHAM (7) 
OTOT mpowecc OcOGeHHO ueTKO MPOABMAeTCA B KMaCTHYeCKHX 3epHax OnOTUTE! 

Kpucrasmueckaa PopMa 6 HOTU T a B HMKHeM TOME UMEKCKOM CBUTHI OOBI'E 
HO HapyllaeTcs, MIaCTHHKH ero LeOpMUPyIoTCA, PacCcilleMIAIOTCA MO KOHILAM Bil 
OTCJIbHbIe BOJIOKHA, HHOra OKaliMIAIOT OOMOMOUHbIC 3ePHa KBaplla HU MOM 
BbIX IMaTOB (CM. puc. 3). Bypaad okpacKa OMOTHTa CMeHAeTCA 3eeHOBAT(h 
Oypol, cBeT0-Oypol H MocTeneHHO OGeclBeuMBaeTCA, UTO CBASAHO C ruApaTise 
Hel OHOTUTA M CompoBoxAaeTcaA NoTepeli 2*Keme3a UM WemoU4el (?). BMecte c Tenh 
HaOmofaeTCA pacha KPYMHbIX BOMOKOH OMOTHTA MH 3eNeHOM CMOAbI Ha MEIKE 
yellyHuaTbid arperaT xsoputa. 
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Ilepexoga kK ONHCaHHIO BTOPHUHEIX H3MeHeHHIi B WeMeHTe, cyleqyeT noyuepk- 
}HYTb OUCH MOCTENCHHBIN XapakTep npeoOpa3zoBaHus ero. YxKe B BEPXHeli TOME 
JMIeKCKOM CBUTbI HaOOJaeTcH YacTHYHAaA NepeKpucTaAUsallMA WeMeHTa C BBI- 
eeHHeEM XJIOPHTOBBIX KaeCMOK, OKOHTYPHBAaIOWHX OOMOMONHBIe 3epHa. C ray- 
OMHOHK Mpomecc mpec6pas0BaHHA FIMHMCTOFO BeleCTBa WeMeHTAa 3aXOJUT Jlauib- 
je. !'nmHucrpiit Wement 3jlecb mpeBpalilaerca B XOPUTOBO-cepuuuTOBYIO Maccy, 
SaOJIHAIOULY!O MOPbI MexKLy TeppHreHHbIMM 3epHamu (cM. puc. 3). Kpome Toro, 
AKaK Y2KE OTMCUAaOCh, B ITOM TOJIME HMCET MECTO ILEMeHT pereHepalluH, a TakKxe 
MOPOBLIH KBapUeBbIli WeMeHT, BbITeCHAIOIMA KanbunT. UacruuHoe oKBapleBa- 
HHe MeCuaHHKOB OObACHACTCA, BEPOATHO, CaO OTCOPTHPOBaHHOCTbIO OOsOMOU- 
HOrO MaTepHaJla, MOJIMMUKTOBbIM COCTaBOM ero HM JOCTaTOUHbIM KOJIMYeCCTBOM 
IIMHHCTOPO BellleCcTBa, KOTOPOe B pe3YJIbTaTe packpHCTaMIMsalUU O6pas0Bas0 
XJIOPHTOBbIC Ka€MKH “Hf ~ CCPHILMTOBO-XJIOPHTOBYIO TOHKOUELIyi4aTyIo Maccy, 
BBIMOJHUBIIYIO OCTaBIUIMecaA B Mopose mopy. 

B pesysbTaTe OMMCaHHbIX BTOPHYHbIX MpOleccoB MHHepamooOpas0BaHHa, 

{3HAYHTEMbHO NpeoOpasyioTcA CTPyKTYPbI MeCuaHoO-aJleBPHTOBHIX MoOpos. Pas- 
BUBaIOTCA CTPYKTYPbI CO COM2KEHHBIM PaCMOORKeHHeEM 3eEPeH HM BbICOKOM crTe- 
Me€HbIO YIVIOTHEHHA, YTO BeeT K YXYMIMNEHHIO NOPHCTOCTH HW MPOHNILaeMOCcTH MO- 
pod UH, Ce@QOBaTeIbHO, K 3HAUHTEIbHOMY CHHKEHHIO UX POH KaK BOSMOXMKHBIX 
‘KOJJIEKTOPOB Hedru u raza. [loxo6uble mpoleccbl BTOPHYHBIX H3MeHeHHM HeOL- 
‘HOKPaTHO OTMe¥aJIHCb B WuTepaType (7,2). PaccmaTpuBasd 30HbI BTOPH4HOLO MH- 
HepaooOpasopaHHa, BbIyqeleHHbile A. T. Koccoscxon u B. JI. Uyrosnim (?) 
rs CTaHaJIbHOM aHaJIW3€ TeOCHHKJIMHAJIbHbIX OTJIOKeHHH BepxowHbs, Mbl 
HaxXOJHM MHOrO OOWMX YepT B CTPyKTypax HM XapakTepe HOBOOOpa3soBaHHh, 
'BBIABJICHHbBIX Ha OCHOBAHHH HalllHX UCCIeAOBaHHH B WICEKCKHX OTIOKeHHAX 
Tlapa6enpexoro paioua. 
_ Vismenenua Kmacrnueckolt yactH nopok u WeMeHTa B HalleM cayuae oueHE 
‘OIH3KM K ONMCAHHbIM YNOMAHYTHIMH aBTOPaMH Jia 1-H 30HbI (30HbI rIMHHCTOFO 
We@MeHTAa) H OCOOeEHHO Ia 2-H 30HbI (3OHbI XOPHTOBOTO HU XJIOPHTOBO-KBaplleBO- 
PO I€MeHTa). OTH 30HbI BTOPHYHOTO MUHepasOoOpa3z0BaHHA ObIIM yCTAHOBJIeHbI 
Wid TEOCHHKJIMHAaIbHOrO pa3spe3a, B TO BPeMA Kak TOTeEPpHB-OappeMckKuHe OTMOKe- 
ouua Ilapa6enmbckoro patoHa dopMupoBasINCb B YCOBHAX TWWaT:OpMeHHbIX U 
TyOUHbI 3aseraHHaA UX OObIMHO He TIpeBbIiamH 2000 mM. Orcioga cieqyer, 4To 
HIPOWeCChI BTOPHYHOTO MUHeEpatooOpas0BaHHA Pa3BHBaIOTCA MPH 3HAUHTebHO 
Oomee HH3KHX JlaBeHHAX HM TemMNepatype. HemamoBaxHoe 3HayueHHe HMeIOT 
TakKe M€PBOHAdaIbHbIM MHHepaJIbHbIM COCTaB MeCUaHO-aJIeEBPOJMTOBLIX MOpoy 
M BeULeCTBO IlCMeHTa KaK MCXOJHbIM MaTepHadl JIA MMHepaJIbHbIX HOBOOOPpa- 
30BaHHH. 


CvOupCcKHi HayudHO-HCCeLOBaTeIbCKHH Tloctynua0 
MHCTHTYT YeoJIOrHH, reopu3sHkH HU 27 V 1959 
MMHepasIbHOrO CbIpbA 


ILMTHPOBAHHAA JIMNTEPATYPA 


1A. B. Koneauosnuy, Mss. AH CCCP, cep. reon., Ne 11 (1958). ? A. I. Koc- 
eopekaa, B. J. Wytos, HW. B. XBopoBa, OsemeHTH cTaquabHOrO aHanK3a 
OCaOUHBIX Mopoy Ha OCHOBe MHKpOcKonMuecKkNx McceqoBaHHit. Metogbl HsyyeHHA OCaOUHBIX 
sopog, 1, M., 1957. 
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Jlonaagn Akagemuu nwayr CCCP 
1959. Tom 128, Ni 3 


yl. H. ABAHOB 


OB OPHEHTHPOBKE ONTHYECKHX OCEM KBAPILEBbIX 3EPEH 
B MECUAHHKAX KPACHOLBETHOM TOJIL[M n-o. YEJIEKEH 


(ITpedcmaéaeno axademuxom J. C. Kopxcuncxum 20 V 1959) 


Llenbr1o HacToalleli paOorThi ABJIACTCA BLIACHEHHE BOMPOCa O NOIOXRKeHHM KBap= | 
IEBbIX 3ePCH Ha MOCKOCTH CJIOMCTOCTH eCuaHHKOB KPaCHOMBeTHOK TONUM } 
n-o. Uenexen. Marepuasom Iuist HCCIeOBaHHA NOCMIyRKMIM OOpasiibl MecuaHn- if 
KOB 3 KePHOB CKBa2KHH, MpoliqeHHprx B 1955 r. WA yBa3kH cTpaTurpaduu, 
paspaOoranHoi A. B. Buctenuycom u M. A. PomaHosolt, C MpOMbICOBO-reo-— 
(H3HUeCKUMH XapaKTePHCTHKAMH pa3pe3a KPaCHOWBeTHOK TOVIIIN. 

Bompoc o xapakrTepe OOKaJIbIBAaHHA 3epeH KBaplla IpH OOpas0oBaHHH UMM 
MeCKOB HM MeCuYaHHKOB NOkBeprasicA paccMoTpeHuio yxe pavee (* °), IIpu 9Tom | 
HavG6oulee NMOJHbIe JaHHbIe, NOYYeHHbIe pH H3yYeHHH MaTepHawla Ha YHUBep- | 
CaJIbHOM CTOJIHKe, MOKa3aJIH, YTO 3epHa, NPOMCXOAAMMe H3 MeTaMoDduyeCKHX Wf 


TOJIUL, HMeIOT TEHJCHIMIO OOKaJIbIBATHCA 0 TpaHAM MpH3mpl (1010) (7°). B mpo- 9 
iecce 2Ke TlepeHoca 3epeH HM OOpas0BaHHA MeECKOB UMeeTCA TEHICHIMA K OOKaJIbI- J 


BaHHIO HX M0 rpaHam pom6osspa (1010). Hp ocaqkonakonuenuu sepna pacno- '§ 
ylaraioTca B opoye B 3aBHCHMOCTH oT ee coNCcTocTH. EcrectneHHo mpegnono- § 
XKUTb, UTO 3ePpHa OyyT CTPCMHTLCA JIeUb HA MAKCHMAJIbHYIO MO MOuaqu ns0- 8 
CKOCTb CKoIa. Ec OTJIOHKEHHE 3ePeH MPOUCXOAHNT B NOABUXKHOL cpese, TO WIMH- | 
Hble OCH 3epeH, KaK Nokasasn uccueqopanna Jlanneca u Pomunrepa (*) u T.E. | 
[pasnopok (°°), pacnomararorca OObI4HO 110 HalpaBMeHHIo JBMKeHHA TpaHc- | 
MNOpTHpyrolleH CpesiEl. 

Ta6auna 1 


XapakTepucTHKa CTPYKTYPHbIX TuarpaMM 
XapaKkTepHucTuKa WIHMOB 


Iu Il tunn cpaBHeHue 
fo ) fo] ( , — 

2 wo Se S Se 6 
= 5) ‘ a iss 

" oe MHTepBadl Esloaglos , oS oR “ 

fo ee B3ATHA TOPpu3OHT S/ROs |5a x a = .s wom Xe Oe 

CKB. =e |KepnHa, M SHCA IS ose es Gy om 
o sols mo Son, mo 
b= Belted ire mie re 


389 | A | 336,45 | Doxymxys-| 1{ 310 }24) 76,4) 0,95 4 
A-t | 342,75 |° nauckui | II} 600 |24| 73,8] 0,95 |A4—C} 45 |164,4 |0,95) | 

387 | B | 66,20 | Kaparem- | 1| 400 |24|108,7| 0,95 | 
B-1 | 66,40 cxu =| II | 288 | 24] 57,5} 0,95 |B—C| 411 | 83,9 10,95) 9 

387 | B | 157,80 1| 246 |24| 51,21 0,95 j 
B-1 | 161,20 iI | 192 |24| 32/4] 0,95<a 4 
y50,9|8-C| 7 | 48,3 10,95: J 

389 | r | 235,65 | Doxymxys- | 1| 360 |24| 27 | 0,75 i } 
rl | 242,31 | nancxutr | 11 | 192 }24| 68,2) 0.95 |2—C] 11 [157,38 0,95: ¥ 


J(idt pelwieHHA 3aauv 3aMepaMCb HaMpaBseHHA ONTHYeCKUX OCeli KBapie- 
BbIX 3ePeH B lIMax MecuaHHKOB KpaCHOMBeTHOH TosIMM -o. Ueneken, OXapak- 
TepH3oBaHHble B Tad. 1. Uerpipe manda (A, B, B, F) Oru opnentupoBaHbt 
B IJIOCKOCTH CJIOMCTOCTH NecuaHHKoB, YeTbIpe xe (A-1, B-1, B-1 u T-1) — zB na- 
MpaBJeHHH, N€pMeHAMKYJAPHOM K TWIOCKOCTH caoucTocTu. IIpu usmMepenuax 
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jepHa Opasucb MpUMepHO 4Yepes paBHble NpoMexyYTKH. UTOOb! UCKIOUHTb BIIMA- 
(Me COCeMHUX 3epeH, BHIONPAaIMCb 3epHa JocTaTOUHO OoMbUINX Pa3sMepoB, He 
JOUPHKacaiollnech Apyr c Apyrom. M3mepenua Bench Ha YHMBEPCasIbHOM 
ITOIMKe, IPH¥eM OPHeEHTHPOBKa ONTHYeCCKHX OCeH 3aMePHaCb OTHOCHTEeJIbHO 
<aKOrO-TO (PHKCHPOBaAHHOrO MOMOKeHHA wLIMda Ha CTOMHKe. 

PesyJIbTaTbl H3MepeHHit HaHOCHAHCb Ha PpaBHOMpoMexyTOUHYIO MpoeKILH10 
cerky Kappaiickoro). OOpaOorka Ha6m0feHHi mpousBo_umacb mo MeToxy Bu- 
‘renmyca (*). YKa3aHHbIit MeTox Oplul BHIOpaH U3 TeX CooOpaxeHHi, YTO OH M0 
[paBHeHuIoO Cc paHee mpMMeHaABUIMMUCA (LMugzra, Bunuenna, IluuKyca) 
KpaypiBaeT CilydaHHble KomeOaHna 
ACTOT, BbIJCIAA JIMUIb CYULECTBEHHbIe 
)ABNIMUMA Ha aHaIH3HpPyeMbIxX jMa- 
pamMax. Kpome Toro, oH Mo3BOu1AeT 
OKYMeHTHPOBaTb HaJHuve OPHeHTH- 
DOBKM HW pe3YJIbTaTbl CPaBHEHHA CoO- 
OCTABJIACMbIX JMarpamMM. O6pa6or- 
a 10 yKa3aHHOMYy MeTO,Y Beach 
ak, 4TO CeTKa C HAHECEHHbIMH Mpoek- 
WAMM BbIXOAOB ONTHYeCKHX Ocer 
elulacb Ha 24 paBHOMJOaHbix 
‘peyroJIbHuKa. C Uevibi0 BbIACHeHHA 
JaIM4UHA WIH OTCYTCTBHA OpHeHTH- 
DOBKH OMTHYeCKHX OCeH B WvIMdpe 
WIA KaxKDOH OTIeIbHOH WMarpaMMBI 
BIUHCIANIOCb 3Ha¥eHHe y” (Mepa He- 
cOBMaeHuA TeopeTMyecKOrO HU BbI- 
4MCNe€HHOTO pacmpeyeseHHA UacrorT) 
Jo d@opmyse (III, 18) B (4). Tlyrem 
PaBHeHHA MOJyYeHHBIX BeIMOMH y? 
2 IpuBeleHupimu B Ta61. IV (*) 3Ha- 
N€HHAMM YCTaHaBJIMBaslacb Hayex- = : — 
HOCTb HaJIMUMA OPHeHTHPOBKH (a) B 2 < — 
KaxXKJIOM OT/[eIbHOM cly4ae. Kak BUI- i EEE, 
HO U3 Ta6GN. 1, HakexKHOCTb HaIMUHA ate 
OPHeCHTHPOBKH B HalllMX WHarpaMMaxX pyc. 1. Cpasuenue guarpamm’ I u II tunos. 
NOCTaTOUHO BLICOKa, KpOMe AHarpaMM = 3onpi: / —kKonlenTpaluu; 2 —nepexoya kK KOH- 
B-1 uJ (ryea < 0,95). Jlanee no WexTpaunn, 3 — U30TponHad; 4— mepexoya K 


1 __pacctosHuio; 5— paccesuua B JMarpamMax | 
rao. XIV (*) Sane ee Daal u I] Tanos u He pasmMualolaaca CpaBHUTeIb- 


PUCTHKa pa3JIMUHBIX KaTeropHi (30H) HBIMM acTOTaMH B JMarpaMMax cCpaBHeHHs; 
pacipefesIeHuA TOWeK JIA KawOu 6 — pa3smMualollaAcA CpaBHHTeIbHbIMH 4acTO- 
OTICIbHOH MarpaMMbl, WIA ero sient: oh orb 9 Ae Beas: OND: 7 =pas- 
ONpeleiAMCb OTKMOHeHHA uacror 7/4 te ae Ds canis Geos C 
oT TeopeTHYecKoro UnCMa HadmOTe- 
HMM, COOTBeTCTBYIOINerO paBHOMep- 
HOMY paciipeweseHu1o MpH MOCTaTOUHbIX CTeMeHAX HafexuHoctH (4 = 0,95 u 
a = 0,999). Tlocne ornecenusna KaxkKMOro paspxAa (BbINeICHHOrO TpeyroubHuKa) 
K OMpeeseHHOH KaTeropHu (30He) MOJYYCHHBIe 30HbI BbIMeIAJIMCb Ha CeTKe pa3- 
MYHOH WITPHXOBKOM. CocTaBseHHble TAaKHM OOpa30M JMarpaMMbl CBeJeHbI B 
puc. 1 (mepaa u CpeMHAA KOJOHKH), Te B eBOH KOJOHKe pacmoaraworca jMa- 
TpaMMbl, XapakTepu3YIOllHe WINCpbI, BSATHIC B IJIOCKOCTH HallwacTOBaHua mecua- 
HuKOB (quarpamMpl I Tuna), a B CpewqHeH — AMarpaMMbl, XapakTepus3yroulHe 
IWIN, B3ATHIC MepneHAMKyAApHO coucTOCTH (AMarpamMpl II Tuna). PasHuna 
MexKIy [MarpaMMaMM 9THX THMOB XOpomo BUAHa Ha ras. Jina MuarpamM 
I Tuna xXapakTepHo mpeo6saqaHve OPHeHTHPOBOK ONTHYeCKHX OCeH, OOpasyto- 
WLMX 3HAYMTeIbHbIM yrO/ C HOPMAaJIbIO K IJIOCKOCTH CMONCTOCTH (TOUHEeEe, K M0- 
ckocTu muda). Tlosromy Ha WuarpamMax [ Tuna B WenTpe HaOOMaeTCH 30Ha 
paccest HUA; K KpaaM JMarpaMM UaCTOTHI BO3PaCTaloT, HM 30Ha PacceHHHA Nepexo- 
UT Uepes pA] MPOMexKYyTOUHbIX 30H B 30HY Nepexofa K KOHIeEHTPallHH, a B OT- 
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J@MbHBIX paspsayax y Kpaep AuarpamM A, B u J naOstofawTcA 30HbI KOHIEHT- 
palluu. “ 

Jiuarpammsr II Tuna xapaKTepusy1oTCA BO BCeX CJlyYaaX OTHOCHTEJIbH 
DaBHOMePHbIM paclipeseseHHeM MpOeCKMMH BbIXOAOB ONTHYECKUX OCeH B INMPO-— 
KOH momoce, MpOXOLAUeH Yepe3s WEHTPbI WHarpaMM, HW 30HaMH PacceAHUA B ABYX. | 
MIPpOTHBOMONOXKHEIX paspsaqax Ha Kpaax QuarpamM. J\na rpaduueckoro BbIpa- | 
*KCHUA passMuuA Mexy AuarpamMamu I u II Tunos Obl NocTpoeHb! WMarpaM~ # 
MBI CpaBHeHua (Ha puc. 1 — mpapaa KosoHKa) (*). Kak BUAHO H3 AMarpaMMi ff 
CpaBHeHUA, BO BCeX CyYaAX BbIeAeCTCA MOAC, B Mpefeswax KOTOPOrO YaCTOTEE | 
COOTBETCTBYIOINMX paspsgoB jMarpamm I u II THNoB 3HaYMTebHO OTMYAIOTCA. ff 
Bennunua %?, (Mepa HeCOBMaleHHA paclipeyeseHuA YaCTOT B CPaBHHBaeMbIX, |} 
paspayax quarpamm I u II runos) Bpruciena no dopmyse (II, 24, (ys i 

PesybTaTbl HallHxX HaOJIOJeHHH MOKa3bIBalOT CuleAyroulee: 

1. PaccmatpuBaaA OpHeHTHpOBKYy ONTHYeECKHX OCeH KBAaPIEBbIX 3ePpeH OTHO~ 
CHTCIbHO IMJIOCKOCTH CJIOHCTOCTH MeCUaHHKOB, MOXKHO OTMETHTb, YTO HavOonee § 
3HAUMTeJIbHaA YaCTb MPOeKIMH BbIXOMOB ONTHYeCKHX OCeH BCTpeyeHa Ha JHa~ } 
rpammax I tuma B uHTepBale 5—25° u MeHee 3HAaUHTeIbHaA — B HHTEPBaNe wf 
25—50° (cuuTad MomoxeHHe OCH B MIOCKOCTH CJIOKCTOCTH 3a HyJleBOe). OTH } 
HaOJIOJCHUA TOBOPAT O HEKOTOPOM MpecOaaHH B 3epHaX KBaplla MIOCKO- j 
cTeli — OCHOBaHHH 3epeH, MapasesIbHBIX TPpaHAM IIPH3MbIl Ha, MWJIOCKOCTAMH, } 
MapasJIebHbIMH TpaHAM poMOosspa. x 

2. Hanuune JByX MaKCHMyMOB Ha J\MarpamMax | Tuna yKa3biBaeT, NO-BUM- ¥ 
MOMY, Ha TO, TO MeCUaHHKM KaparebCKOrO HW JOKYWIKY3/1IaHCKOrO FOPH3OHTOB. } 
KPaCHOLUBeTHOH TOJIULH OTMOXKHIMCh B Cpee C HalpaBJICHHbIM JBMKeHHeM. 

3. Msyuenve opHeHTHpOBKH OMTHYeCKHX OCel KBaPIeBbIX 3ePeH OTHOCH= } 
TEJIbHO HJIOCKOCTH CIOHCTOCTH HeEMe€TAMOP(PH3OBaHHbIX NeCUaHHKOB MOLTBEPxK- if 
jaer pppoe Murepcona — Pamuura (7) u Poynanga (°), uro 3epHa KBaplla pK ff 
OCaJ,KOHaKOMJI€HHH MpeNOUUTaIOT JIOMUTbCA HA IWVIOCKOCTH, NapadJJiebHbIe 
TaBHbIM OOpasoM rpaHAM pomMOo2{pa HU rpaHAM Mpu3MbI. TuMbl CTPyKTYPHBIX. 
JMarpaMM, MOJlyYeHHbIX HaMH, COBMaawT Cc AHarpaMMaMH, MOJIyYeHHbIMH pa- | 
Hee T. E. Tpasuopott (1) u B. K. Tonopenxom (?). Hexoropoe npeo6manaHue | 
y HCCJI€OBaHHbIX 3€PeH CKOJIOB NO IIpH3Me corsacyeTCcA Cc OMbITaMH (*) H MOKeT, | 
MHTePMpeTHPOBaTLCA HeMOcTaTOUHON yapHOH aOpasveli pu TpaHcnopTupoBKe } 
YaCTHI, BCJICACTBHE 4YeFO CKOJIbI, MapaJIeIbHble TPaHAM POMOO2Apa, NOyUnAE. f 
HeMOCTATOUHO. IWHpOKOe pa3BHTHe HM 3e€PpHa COXPaHHIH NepBOHaYabHOe YAU- 
HeHHe, COOTBeETCTBYIOINee Mpusme. 


Jla6opaTtopua adspomeTozoB {loctynus0 
AkajlemHa HayK CCCP 16 V 1959 
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land, Bull. Geol. Soc. Am., 57, No6, 544 (1946). ®M.Turnau-Morawska, Arch 4 
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Hornane Akayemun wayx CCCP 
1959. Tom 128, N 3 


IAHEOHTOJIO‘H A 


M. T. FOPBYHOB 


OB OCTATKAX HJIOMOB ABJIOHH (MALUS) H3 TPETHUHDbIX 
OTJIOWKKEHHH 3ANAXHOM CHBHMPH 


(ITpedcmaeaeno axademuxom B. H. Cyxaueeoim 1 VI 1959) 


Cpequ MecToHaxoxKeHHi TPeTHUHbIX PaCTeHMM, MpelcTaBJIeHHbIX OcTaT- 
MH C€MAH HM MIOLOB, NO JaHHbiM uccienoBpaHul I]. A. Huxuruna, oHHM 43 
wOonee OoraTHx B SanaqHol Cu6upu aBsaeTcd OOHamKeHNe Sao6cKuh Sp, 
XOallleecA Ha JleBoM Oepery mpoToku p. O6u, B 6 km K wry or c. KoxkeBuu- 
OBO, WIM MpHOmusuTeIbHO B 83 KM 1oOxKHee ycTbA p. Tomu. Sto oOnaxenne 
eNcTaBIAeT COOOM JOBOMbHO KpyTol OOpprB IIpu- 
Sckoro mato BEICoTOH Wo 40—45 mM Hag yposBnen 
. OOu. OOunawenHad uacTb oOppipa, HauHHato- 
‘acd Ha tore IipoTHB BepxHero Kona Bepxue- Hupeéecnoe 
OCHOBOrO OCTPOBa, OTJeNAOUerO YyNOMAHYTY10 oe 
ory OT OCHOBHOFO pycaia p. O6u, mporsarn- 
aeTCA B C€BEPHOM HallpaBJIeHHH Ha paccTOAHHe ea 
ixo0 2 KM (pune. 1). 

OmnucpiBaemoe OOHaxKeHHe B cTpaTurpacuyec- 
OM OTHOINCHHH pa3siemneTcA Ha [Be HepaBHble M0 
[OWLHOCTH TOMA. Y NOHORKUA OOPbiBa JO BbICOTHI 
—9 M Hajl ypOBHeM peKH BBICTYMaloT TpeTHUHBIe 
TIOMKCHUA, KOTOPbIe C Pa3MBIBOM MePeKPbIBaIOTCA 
(a YeTBEPTHYHBIX OCAKOB OGLE MOLMLHOCTbIO 
(0 36 M. 

He6Oombiiad pacuncTKa B Buse BepTHKabHOH 
‘aHaBbl, C/e@aHHaA MHOM B MecTe cOopa ucKorae- 
{bX pacTeHuli B 150 M or BepxXHero KOHUa OOHAa- bead bat beh etfs nerds 
KeHMA, WIM B 480 M BBepx MO peKe OT YCTbA TY- pnogos poga Malus B o6xa- 
}OKOFO MOra, MPOXOMAMLerO HECKOJIbKO 1OX%KHEe OBIB- xeHHH 3ac6cKuli Ap Ha neBOM 
ero moc. 3a06cKoro, NoKasasla, UTO TpeTHYHbIe OT- Sepery p. O6u (ormeveno kpec- 
1OXKEHHA MPHHaliexkaT JByYM TopH30HTamM. OHH THKOM) 
IPeACTAaBJIeHbI CJIELYIOULMMH Mopoflamu (cBepxy 
3Hu3). 1. [lecku GypopatTo-cepble, pbixXJIble, C raIbKOH KPeCMHHCTHIX NOPO] B oc- 
{OBaHHH HW C MpocmoeM MOLIHOCTHIO B 20 cM KOpHuHeBaTO-cepol NecuaHHcToH 
IMHbI B BepXHel yacTu TomuM. MomHoctb ux 3,85 Mm. 2. [nuna TeMHOBAaTO-Ce- 
ax, B CYXOM COCTOAHHH CBeTIO-Cepad, C PeAKOM pacceAHHOHM rasibKOM KPeMHHC- 
‘BIX MOPOA H KOHKPEMHAMH CHJephTa HU CHAeCPHTOBLIMH AM paMH PaKOBMH Mpec- 
{OBOJHIX MOJVIIOCKOB, KOTOphle Obl onpezenenp A. T. 26ep3uuym (*). B Kon- 
ye cenTa6psa 1947 r. rmvHbI NOMHMMasINCb JO BHICOTHI 2 M Ha yPOBHeM BOY 
3 p. O6u, HO B KaHaBe OHM ObluIM packonaHb Jo riyOunp! 3,15 M oT KpoBaH. 
5onbune OypoBEle paorsi, mpoBsemenupie B 1953—1956 rr. B JomuHe p. Obu 
Kcnequuvel Tugponpoexta, Jair ocHOBaHHe NMosaraTb, YTO OMMHCbIBaeMbIC 
‘IMHbI 3asleraioT B (OpMe HH3 B BepXHeH YaCTH MOMHOM TOMM[M MeCKOB, JIe- 
Kalle uuxKe ypoBua p. O6u (?). ; 

B rune Ha riyOune 2 M OT KpOBAM Obi BCTpeyeH MpocoH MecuaHHucTOH 
IMHbI MOWLHOCTHIO 0,5 M, C MHOFOUMCICHHbIMM OCTaTKaMH pacTeHHH B BUsle AeT- 
UTA, CEMAH, WOJ0B, ApeBecuu M c OOppiBKamu sucTbeB. M3 oOpasita BeCOM 
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Oonee 30 Kr, KOTOPHIi Obl B3AT MHOM 43 9TOrO Mpocsosa, I]. A. Hukurun mytew 
IIPOMBIBKH BBbIJ@JIHJI MHOFOUHCeHHbIe OCTaTKH CeMAH, Mogq0oB H Wp. Ilo erc 
OnpeeeHHIO, OHH MpHHalwiexaT cule LyIOULMM pacTeHHsM *. 


Fungi gen. indet.—mMuHoro nepuTeyueB H CKMIepomwHeB 


Azolla tomentosa Nikit.—muHoro mMeracopycoB 
Salvinia cerebrata Nikit.—2 meracnoppl 

S. tuberculata Nikit.?—34 meracnoppl 

S. natans (L.) All._—1 meracnopa 

Selaginella pseudomnioides Nikit.—30 meracnop 
Abies sp.—1 xBoHHKa 


Picea sp.—1 0610MOK XBOHHKH u 1 PparMeHT CeMecHH 


Sequoia sempervirens Endl.— wimmKu, uellyH UIH- 
liek, MHOTO CeMAH 

Taxodium distichum Rich.— 9 o610MKOB CeMAH 

Typha sd.—1 trermeu 

Sparganium cf. Friessi Beurl.—28 suqoKapnues 


S. microcarpum Celak.—2 sHqoKapnua 

S. noduliferum C. et E. M. Reid.—3 sHq0oKapnua 

Potamogeton malainus Miq.—25 sHw0oKapnHveB 

P. miduhikimo Makino—2 9uq0kapnua 

P. natans L.—6 sHqOKapnHesB 

Potamogeton sp.—9 9HqOKapnves 

Alismataria aemulaus Nikit.—10 cemau 

Caldesia proventitia Nikit.—21 cema u 8 TerMeHOB 

Damasonium medium Nikit.—35 TermeHos 

D. minimum Nikit. —30 TrermMeHos 

Alismataceae gen. gen.—MHOro TerMeCHOB 

Butomus sp. n.—i MameHbKOe ceMa 

Gramineae gen.—14 TermeHoB 

Carex flagellata C. et E. M. Reid.—7 opemxos u 
1 MemoueKk 

C. pseudocyperus L.? —2 openika 

C. rostrata Stokes—28 opemKoB 

Carex sp. sp.—22 opemKka 

Cyperus fuscus L.—6 opemKos 

Dulichium spathaceum Rich.?—14 opemiKos 

D. vespiforme C. et E. M. Reid—32 opemka 

Heleocharis sp.—1 opeuiex 

Pycreus sp.—5 TerMeHOB 

Scirpus lacustris L.—13 opewKos 

melanospermus C. A. M.—15 opewKos 

. Szaferi Nikit.—13 opemKkoB 

. maritimus L.—1 opemex 

. Palibinii Nikit.—1 opewek 

. cf. radicans L.—10 opeuikos 

5. Tabernaemontani Gmel.—1 opeuiex 

Scirpus sp. —1 opeurex 

Aracispermun canaliculatum Nikit.—9 opemKos 

Epipremnum cristatum Nikit.—4 menprx u 6 06n0M- 
KOB C@€MAH 

E. ornatum Reid et Chand!l.—8 cemsau 

Spirematospermum Wetzleri (Heer) Chandl.—1 cema 
u 3 o60MKa 

Pterocarya fraxinifolia Spach.—1 suqokapnuit 

Alnus glutinosa (L.) Gaertn.—1 spempit u 1 Hespe- 
Jbl opemek 

Betula apoda Nikit.—1 opemex 

B. pubescens Ehrh.—1 opeurex 

Betula sp.—7 dparMeHTOB MbIbHUKOB 

Carpinus sp. n.—1 opemieK 


NNnnnn 


Carpinicarpus longistylus Nikit.—1 neapit u 1 par- 


MeHT OpeluKa 
Morus alba L.—88 cemau 
Ulmus sp.—i opemek 
Boehmeria cf. cylindrica (L.) Sw.—2 opemxKa 
Laportea sp.—2 opemka 
Pilea pumila (L.) Gray—4 opemka 
Urtica dioica L.—1 opemiek 


Urticaceae gen.—1 opeulek 

Polygonum cf. persicaria L.—8 opemKos 

P. aff. aviculare L.—5 opeuiKos 

Rumex sp.—2 opemKa 

Chenopodium sp. sp.—8 cemaH 

Nigrella spinulosa Nikit.—mMuoro cemau 

Brasenia sp. sp.—3 smMOpuoteru 

Nymphaceae gen.—2 3aBaA3H 

Ceratophyllum submersum L.—1 opeuiex | 

Liriodendron aptera C. et E. M. Reid—2 cemenu 

L. tulipifera L.—22 cemenu 

Ranunculus sceleratoides Nikit. —mMHoro cemaH jf 

Thalictrum sp. n.—1 Henoe u 3 m@parmeuta cemal| 

Corydalis sp. n.—2 cemenu uw 8 O610MKOB ; 

Cruciferae ? gen.—5 cemMaH 

Polanisia rugosa E. M. Reid.—25 ceman u dpary 
MCHTbI CEMA 

P. sibirica Nikit.—5 d@parmMenTos ceman 

Polanisia sp. n.— 2 cemeHu 

Aldrovanda vesiculosa L.—3 cemenu 

Potentilla tomskiana Nikit.—15 cemanoK 

Potentilla sp. n.—2 cemMaHKH 

Potentilla sp. sp.—61 cemanKa 

Prunus sp.—2 sHqo0Kapnua 

Rubus idaeus L.—3 sHqoKkapnua 

R. aff. caesius L._—2 sugqokapnua 

Euphorbia sp.—2 @parmeuta ceMAH 

Parthenocissus sp. ?—1 @parmMeuT ceMeHH 

Vitis teutonica A. Br.—1 cema 

Hipericum coriaceum Nikit.—53 cemenu 

H. septestum Nikit.—muoro cemMaH 

Hipericum sp.—3 cemeuu 

Viola canadensis L.—14 ceman 

V. tricolor L. 2—19 ceman 

Decodon gibbosus E. M. Reid —muoro ceman A 

D. globosus (E. M. Reid) Nikit.—33 cemenu 

Diclidocarya Menzelii E. M. Reid —12 ceman : 

Nyssa sylvatica Marsh. fossilis—1 wenpli u 2 hi 
parmMenta 9HROKapnua : 

Myriophyllum praespicatum Nikit.—2 opemka 

Myriophyllum sp. n.—6omee 50 opemKos } 

Proserpinaca reticulata C. et E. M. Reid—15 opeur @ 
KOB 1 

Aralia sp.—4 9HqoKapnua 

Ericaceae (cf. Cassandra etc.)—i cemst 

Naumburgia thyrsiflora (L.) Rchb.—3 cemenu 

N. subthyrsiflora Nikit.—5 cemaH 

Lycopus antiquus E. M. Reid—15 opemKos 

L. europaeus L.—30 opemKos 

Perilla sp. sp.—9 opemkoB 

Teucrium Tatianae Nikit.—munoro opewKoB 

Labiatae gen. gen.—29 opemiKoB 

Hyoscyamus sp.—1 dparmMeuT cemeHu 

Sambucus rosea Nikit.—16 ceMaH 

Sambucus sp.—1 cema u 1 d@parmMeHT ceMeHu 

Patrinia aff. rupestris Juss.—7 ceMaAHOK 

Trichosanthes fragilis E. M. Reid—i westoe u 1 
cbparmMeHT cemMeHu | 

Carpolithus Rosenkjaeri Hartz—25 suqoKapnuesB (ll 

Carpolithus sp. sp-—6ouee 100 KapnonyqoB u UX 
O60MKOB i | 

Incertae sedis IR | 

Cuneula obtusata Nikit.—12 cemaH 

C. kireevskiana Nikit.—5 cemaH 

Cuneula sp. n.—12 ceman 


Ilo saxmouenmo IT. A. Hukuruua (*), romma raun c nepewicieHHbIMH pa-} 
CT€HHAMM MMeeT IWIMOWeHOBEIM BOspacT. Ilo HamiMM JaHHBIM, dopa SacbcKorcy 
Apa ABAeTCA OJHMM H3 MecTOHaxoxKeHHH cdbaopp KupeescKoro Tuna, KOTO, 
py1o A OTHOWY K HuxKHeMy mIMOMeHy (*). Ilo mHenuto T. A. Aky6oscKort (*),7) 
uccleloBaBuiel M3 GaoOcKoro Apa KOMMeKUMIO OTMe4aTKOB JIMCTHEB, COOpaH:) 
HY10 B CCBEPHOH YaCTH OOHAKEHUA, STH OTOXRKCHHA MMCIOT MHOMCHOBHIM BOSPacr Je 

B ToM Ke Ipocoe MecuaHHCTOM PIMHbI C PacCTHTeAbHbIM JeTPHTOM, U3 KO-L 
TOpOoro Obl B3AT OOpasell AA uccmeqoBpannit TI. A. Huxurnua, Mao Opie 
HalieHbI H OMMCaHbI 9HAOKapnun Juglans cinerea L. fossilis Bronn (J. bergo-F 


= \ 
\ 


* CnMcok ly61MkyeTcs BHepBble, C HEKOTOPbIMH H3MeHeHUAMH M10 CpaBHeHHt Cc aBTOPCKUM 
ak3emIapoM. Tak, Bce ocraTKu (bopMambuHoro poga Carpolithus L., o6o3HaueHHpe B cnucKel 
BHXOBBIMH HaSBaHHAMM WIM HOMepaMH, HaMH OObeqMHeHBI B OOuLyI0 rpynmy Carpolithus sp. sp. 
Ji HOBBIX BHJOB, yCTaHOBmeHHEIx Il. A. Huxutunpim mo o6pasiam u3 Sac6cKoro Apa, HO HE 
ONMCaHHBIX HM, MPHBeJeCHb! TOAbKO pofoBble HasBaHuA (Hanpumep, Polanisia sp. n.), 
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ensis Balsamo-Crivelli) Massalongo no Kupxreitmepy (5), maorouncneHHpie 
fumku Sequoia Langsdorfii (Brongn.) Heer, a Takxe HecKombKO wIMUIeK Me- 
®equia disticha (Heer)Miki (°). Cpenu HeonucaHHbIx OcTaTKOB pacreHuit 6oub- 
pH MHTepec MpeAcTaBAIOT KPYMHbIe MIOLbI, KOTOPbIe A OTHOLIY Tenepb K poy 
flus Miller (cem. Rosaceae). OcratKu 3Toro pola B HCKOMaeMoM CcocTOsHHH, 

€ B BHJe OTMeYATKOB JIMCTbeB, OU€Hb PEAK, a MOMbI, 10-BHAHMOMy, COBCeM 
| ObWIH Halijeupt (7). Takum o6pa3om, oOpa3ubt 43 Sao6cKoro Apa mpeycras- 
{10T YHHKAaJIbHy10 HaXxO,Ky. 


Mua dou sO. 0.0 Ss inseG Or Di. O,N/S fo. th. 
Pin g.52 


| Mnogp oKpyrvipie uM cnerKa MpOoroBaTHle, HMeIoT BU AGOKa, JMaMer- 
im oT 2,2 no 3,2 cM B CYXOM CocTOAHuM. CTEHKH B H3JIOMe HMEIOT UEPHbIit BET 
‘gsepHucTyio cTpyKTypy. Hapyxxuaa nopepxHocTb ruiaykaa; BOIM3H yrsay6- 
HMM, HAXOJAMMXCA Ha BEPLIMHe H B OCHOBAHHA NOM0B, 3aMeTHa HeEKOTOpPaA 
rpuctoctb. CreHKH CeMeHHBIX PHe3 KOXKUCTHIe, NOMYMYHHOM CopMbl. 


ic, 2, A—mooBuHa naoga Malsu obensis sp. n.. Buguo BHYTPpeHHee CTpoeHHe: B IWeHTpe 

eBa NOWYKpyriadt WwiacTHHka pefcTaBaseT coOoll cTeHKy CeMeHHOrO rHe3fa, BHAH- 

ig H3HYTPH, BHM3y — YacTb TOMCTOH MofonoKKU. 1,5X. 5 —cnmioulenublt Weipli miog 
Malus obensis sp. n. a— Buy cBepxy, 6 — Buy cOoky, 6— BH cHu3y. Hart. Bed. 


| 
V3 4 naogos M. obensis, nalimenupix B 3a06cKom Spe, OAHH Mp usBeUe- 
1M W3 MOpOfbl Obl CyIaMHO PaCKOMOT BAONb OCH, NPOXOMAMeH OT OCHOBA- 
1d K BepxyllkKe noga (puc. 2 A). B wentpe 9Toro o6pa3ila C eEBOM CTOPOHI BUI- 
1 MOMYKPyrad MacTHHKAa C riaqKow, OmecTauleH NOBePXHOCTbIO KOPHM4HEBA- 
ro wBeTa. OKpyrio cropoHOw ona OOpalieHa K Nepudepuu mioqa, a WpAMoH 
OPOHOM MPHMbIKaeT K OCeBOH UaACTH, KOTOPad K OCHOBAHHIO MOfa MepexoAUT 
MWIOLOHOKKY TOMMMHO 2,2 MM, BHIXOAAULyIO HapyxXy B WeHTpe yrviyOueHua. 
mucaHHad MWiacTHHKa CBOeH MOMyKpyrioH CPOpMOH, WeHTpasbHbIM NoOMOR*Ke- 
JCM, BEJIMUMHOH, a TaK2Ke HKeCTKOM, KOMKUCTOH TeKCTYPOH OYeEHb HAaNOMMHAaeT 
[Wy H3 CTeHOK CeMeHHOrO rHesqa miofoB pogza Malus, Buyumy c BHYTpeHHeH 
‘OPOHBI. 

Y onucpipaemoro oOpasila WeHTpasibHad uacTb, WHaMeTpom oKoso 1,2 cM, 
WIeUIaCb OT CTEHOK TIOa HM MOTOMY JIerKO H3BJIeKaeTCA BMeCTE C IIIOMOHOXK- 
yi. Cropona, OOpalleHHad K CTeHKe M0fa, HMeeT MO yWapoBuyuy dopmy 
WIMpOKUMH c1a6O BbIPaxKeHHbIMH MPOAOMbHbIMM BOSBHILMCHHAMH Ha MOBepXx- 
CTH, KOTOPHIM Ha BHYTPeHHeH cTeHKe M0La COOTBeETCTBYIOT CaObIe yrulyO- 
HUA. QTO OOpasoBaHve MBI PacCMaTPHBaeM KaK CJYYaHHO OTJeNUBILNYyIOCA 
-HTPasIbHy1o YacTh mofa. Ulupoxue uv ciaOple BOSBBILIeHHA, BO3MO%KHO, 
ENCTABIAIOT COOOM BHICTYMb! OOYeHHOM MAKOTH MOMa, HaxXOMAMeHCA MexK- 
7 CCMCHHBIMU rHesfqamu. Takoe OTAeeHHe WeHTpasbHOM YacTH HHOra HaOwI0- 
leTCA HM y COBPeMeHHBIX MIOLOB AGJIOHM Mocme UX Mororo MewKaHuA. 

Bropot o6pa3ell, CIJIOWeHHbIM BLOIb OCH, COXPaHHJICA MOMHOCTHIO H 41300- 
WKH 3JeCb c Tpex cropou (pyc. 2 5). Hapyxuaa NopepXuHocTb 9TOrO Mviofa 


} JAH, T. 128, Ne 3 oe 


Ha BepXYIUKe HM B OCHOBAHHH HeCKObKO OyrpucTad, HO Oovlee MedKas MOpILH-| 
HUCTOCTb, M0-BUMMOMY, BOSHMKa Ip pacniOUMBaHHM OOpasila B Topose.| 

Tiga apyrux oOpa3ila B Mmpomecce occHN3alMH ObiwIM CIVIOWIEHb! BLOB 
ocu. IIpu BbicbixXaHHM Ha BO3yxe OHM PacTpPeCKaJINCb H PacNasHCb Ha OTJECNb-| 
HbIe KyYCKH. [Ip STOM BUAHO, ITO MPH CKATHH MOLOB B MOpose UX BHYTPCHHAAY 
YacTb Oblla pacnOlleHa U MpeBpallena B OecPOpMeHHYIO MaCcy, OKpallleHHy!0/) 
PHAPOOKUCaMH »Kesle3a B XKeJITOBATHIM LBeT. | 

Onucpipaemble OOpa3iibl OUCH MOXOKU Ha WOM u3 MiMOMeHa ANOHHH, | 
omucanHpie Muxu (8) nog Haspanuem Carya akashiana Miki. OcoOeHHo oHnHE 
CXOMHbI C Gomee MeIKUMH MIoJamMu, u3s06paxenHbiMu Muxu ua cpur. 2 De, c.), 
To sto npuunue o6paszub! U3 SacdcKoro [pa NepBOHadaJIbHO Mbl TAK2Ke OTHO-|f 
cuulu K poxy Carya (*). Ho 6onee TulaTembHOe UCCIeMOBaHHe, OCOOeHHO OOpa3-j 
ia, H306paxeHHOrO Ha puc.2A, NoKa3as0, YTO OHH He HMEIOT OTHOLMCHHA K STOMYE 
poly HK cem. Juglandaceae Boome. Hezapuo Muxu (°) coo6ujua, 4uro m0fbl, f 
ONMCaHHble UM paHee Kak C. akashiana, umMeioT 5 CeMeHHbIX KaMep H 3epHUCTYI0), 
CTpyKTYpy CT€HOK, Ha OCHOBAHHM 4ero OH OTHOCHT UX Tenepb k Chaenomeles| 
japonica (Thunb.) Lindl. us cem. Rosaceae. , | 

BBuly Mayioli XapakTepHOcTH BHeUIHero Bua MOoB poxa Malus, cpaBHe- 
Hue O6pasnos M. obensis c mu10amMu COBPeMeHHBIX BUAOB TOTO posa 3aTPYLHU-— 
TembHO. Ilo Benmunue u bopMe OHM MOryT ObITb COMOCTABJIEHbI C MOaMu Bua 
Malus Sieversii (Ldb.) M. Roem. u3 Cpequei A3suu, KOTOppI MOAHMMaeTCA Ha} 
cepep fo xp. Tap6oratati (?°). 

B coppeMeHHoii cbiope 3anaqHow Cu6upu pox Malus B ecrecTBeHHOM Buse 
He pactet. JloBombHO KpynHble pa3mMepb! no0f0B Malus obensis cBuyeTesbCTBYIOT 


nmogoce Sanaquoh CuOupu. 


ToMcKHH YrocyapCTBeHHbIM YyHHBepcuTer Tloctynuso 
um. B. B. Kyit6nmuespa 29 V 1959 


HUTMPOBAHHAA JIMTEPATYPA 


ly Misra, Rl olplOnii-ovB.. NATL BM27 70 Om Nowlin (LOS )\kam aoe Vee een eon) | 
WY. A..BapKkaaos, JAH, 105, Ne 5 (1955). 301. A. Huxutun, JAH, 61, Ne 6] 
(1948) 94° T. A. AxyoOosxex-aa, JAH; 116,,Ne 2.1957), woe ake e if 
Die Laubgewachse der Braunkohlenzeit., Haulle, 1957, S. 195. & M.T. 
C6opxH. namatw A. H. Kpuumirotopuua, Wang. AH CCCP, 1957. 7 F. Ki 
Rosaceae, Neubrandenburg, Feller, 1949 Arp 2t25.7 8° 5S 8M knit 
Sx Nov4, 308, ~ (1937) 2 6 8 sSiolMickidreJsq dnsty SiPolytechiee Ser mas 
10 C. B.lO3emuy k, B KH. ®nopa CCCP, 9, 1939, erp. 363. 


r 
J. Japan, Bot.,| 
6, 131 (1955).| 
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Hoxuane Akanemun nayx CCCP 
1959. Tom 128, N 3 


PHCTOJIOTHA 


MW. ©. AKMAEB 


BJIMAHHE AEA®PEPEHTAUHH NEPEQHEA AOJIM THNOPH3A 
HA CEKPETOPHbIM WHKJI B EE KJIETOUHbIX IJIEMEHTAX 


(ITpedcmasaexno axademuxom A. H. Bakyasesoim 2VI 1959) 


pH WHTOMOrHYeCKOM aHasIH3e CeKPeTOPHOrO Mpowecca B KeTKax Mepesueit 
iM runodusa Mbl OOHapyxKuIM *, 4TO CeKPeTOPHHIN UNKA B 6a3z0dHbHBIX 
CHPUJIbHBIX KJI€ETKAX NPOTeKaeT B YETHIPe MOCMeMOBATebHbIe CTaMM, UMerO- 
2 MOposOrHyecKoe CXOACTBO C COOTBETCTBYION[UMH CTaMAMM CeKpeTOpHoro 
.Jla KJI€ETOK 9K3OKPHHHBIX 2xee3 (7,14). 

Bpwio ycTaHOBJieHO, 4TO Oa3z0c:pHIbHbIe H OKCHHJIbHBIe KeTKH MepeqHel 
MH THMOu3a PasIMYAaIOTCA MO M€XaHH3My BbIJeNeHHA ceKpeta. B Oas0usb- 
< KJI€TKAX B CTAJIMM BbIJeIeEHHA CeKpeTa OOHaPy2KMBaeTCA OBOMHEHHe (Bakyo- 
,AllHA) WHTOMNA3MbI, KOTOpOe OOyCNOBMBaeT B HUX PaCTBOPeHHe ceKperTop- 
X PpaHyJI WM BbIJeeHHe NOCeIHUX B XKUAZKOM Buse. B oKcHubHBIX KseT- 
< OBOJHEHHeE IHTOMIA3MbI OOHapyKuBaeTCA He TaK J@MOHCTPaTHBHO, Kak 
azocuslax, HW He urpaer onpesxensioulel pou B MeXaHM3Me BbIJeNeHUA CeK- 
a. Boilemenue cekpeta OOHapyKMBaeTCA B HUX OOBIUHO B BME Aerpanysanuu 
HHCTOH WHTOMIA3MbI. 

XpomooOuple KJIeETKH MbI COWIM BOSMOXKHBIM PaCWeHHBaTb He KaK CaMOCTOS- 
bHbIM THM KeTOK NepesHeh JOM runousa, a MMUWb kak MOpdonoruyuecKoe 
JaMKeHHE CTAMHM BOCCTAHOBJICHHA B CEKPeETOPHOM IMKJe Oa30c:pHJIbHbIX H 
‘MPWJIbHbIX KJICTOK. 

B wacrosileh pa6oTe MbI MCCIeLOBaJIH BJIMAHHe YYBCTBUHTeJIbHOH JeHepBa- 
A (qeacbtbepenTauvn) MepemHeH Jonu runocdusa wa Mopdouornio ceKpeTop- 
O WHkKJia B Oa30*PHJIbHbIX HM OKCHDUMJIbHBIX KIeTKaX. IlepeqHAA DONA runo-: 
34, Kak OblIO HaMH ycTaHOBseHo (7,”), MONy4YaeT YYBCTBHTEIbHbIe HEPBHbIe 
[OKHa OT HelpOHOB BepXHHX IIeCHHbIX CNHHHOMOSFOBbIX y30B (C,—Cs). 
aJICHHe TUX Y3JIOB BbIZbIBAeT B HEM KOMMJIEKC MOPMOJOrMyecKHX H3MeHEHHH, 
JAKTEPHbIX JIA WOGOro JeaddbepeHTHpoBaHHoro opraua (4°). 
Matepuasd HM MeTOANH Ka. CBon UMCCIeELOBaHMA MbI NPOM3BOLMIN 
KouIKkax. Bo u36exaHHe BO3MOXKHbIX BIMAHMH CO CTOPOHI NOJIOBOTO WHKIa 
eTHAA LOMA PuNOdusa M3yyaacb TOMbKO y camuoB. Jleadepentayua neper- 
i JOM runodusa cBosusacb K JBYXCTOPOHHeEMy YyJjaJleHHIO Tpex MepBbIx 
MHbIX CIMHHOMOSFOBbIX Yy3JIOB. OnepHpoBaHHble YKMBOTHbI€ 3a0MBaJIHCb B 
KH 1, 2,5, 8, 11, 15, 20, 27, 40, 98, 100, 123, 129 u 180.qHel noce onepauun. 
COUKM nepelHel oH runod@u3a, ToMMIMHOH B 2—3 MM, PUKCHPOBaIUCh B 
cu [lamnu, as0THOKHCIOM KOOasIbTe C (OPMAaJIMHOM, CMeCH XeJWIM, HelT- 
IbHOM (popMaviMHe u *uKcaTope Ila6anama. Ilapadunospie cpespi (TOMMMHOH 
—3 pp pW WuTOmorMyecKkux WH 4—5 w mp OOMerucTOOrMyecKUxX MeTORax) 
)ALIMBaJIMCb 110 cnocobam: Konauepa — Haconopa c JoKpackol no Cepepuur- 
yay (2°), la Mano c AoKpackoh mo Mannopu, no Max-Manycy (°), Perpre- 
Massopu UW 903HH-reMaTOKCHJIHHOM.T HcTOXHMMYeCKHe OKPaCKH Ha NOMHCa- 
Mb HM JIMNOWAbI MpOWSBOAMIUCh Cc UCMOb30BaHHeM MeTogoB. Ia6aqauta, 
C-okpackH, OKpackH ocmMHeBo KucHOTOH vu cyfaHom III. 


* Vissecrun AH CCCP, cep, Ovomoruueckad — B MeuaTH. 


PesyapbtTaTu. B Oa30cpHbHbIx KleTKaX B NepBble AHH Mocue onep} 
wu (HavGomee eMOHCTpaTuBHO K 5 AHIO) OOHApy2KUBalOTCA MOpo.lorMueck}) 
(IpH3HaKH, CBOMCTBeHHbIe CTauH BbIenteHuA cexpeta. B wuTonmasme Oa30@ } 
JIOB TIOABJIAIOTCA CBETJIbIe MOMOCTH WIM BaKYOJIM, BOSHMKalOlve NepBonauad | 
HO Ha MepHdepuu KjeTKH. BnocaeqcTBHH BaKYyOJIM BbITeCHAIOT CCKPeTOPHE} 
rpaHysbl Ha Oompuel TeppuTOpuu WuTONMasMpI. Annapat Tombi2Ku B HUX uMell 
BU ClaBIeHHOM K AApy HexKHOMeTMMCTOH CeTH, ee PParMeHTOB WIM HeMHOroUH| 
JICHHbIX OCMHODHADHEIX KOJeUeK, PaCHOMaraloluluxcA B OKOMOALePHOH 30H} 
MuToxoHApHu B BUAe rpanys CpeqHHX Pa3sMepoB pacnoslaralorcaA B yMepeHHC| 
KONHYeCTBE OKOJIO AQpa. A) 
pa mpefcTraBsaroTca CilaBse| 
HBIMH, THNepXpOMaTHUHBIM 4 
C MOBbIIMeHHbIM COepKaHHell 
THK. | | 

B Oomee no3qHHe cpori 
BEILMeOMUCaHHble Oa30cHJIbHE} 
KJIETKH He MpeTepneBaioT as} 
Hefilero MpeBpallleHus B KJI| 
TOUHbIe CPOpMbI, XapaKTePHE 
Wa cienyoueh craquu 1h 
Puc. 2, Bakyonusupopanuble Oas0pububle KeTKH. CeKPeTOPHOTO WHKJa — CT 


a— KpyllHaxH BaKkyO.Ib, OTTeCHAIOUAA AApO HW allila- uu BOCCTAHOBJICHHA. B 7 


pat Tombiyku Ha Mepudepuio KieTKH; 0 — MHOMKeCT- * 
BeHHBIe BAKYONM BITONa3Me Ga3z0pumbuoli KneTKu; MLATOMIAaSMe OOHAap y>KMBAIOT( 


BULHBI MOMMOpHbIe CTPYKTYPbI MUTOXOHApHi. MPpH3HaKH Mporpeccupyroulp 
Pucopatbubli annmapat A66e (Ha yposHe croma). fo HaKOMJI€HHA %X*HAKOCT| 
Ox. 55, 06. 90% Ilpa oxpacke 203uHremaT 
KCHJIHHOM H 110 Mamnopu oF! 
MMeIOT BH CHIbHO BaKYOJM3HPOBaHHbIX Oa30PHIbHbIX HM XpoModoOus| 
KleToK (pwc. 1). B wuromma3Me HeKOTOpHIX Oa30cHIbHbIX KJIeTOK OOHap?} 
2%KMBAeTCH OFpOMHAA CBeTIaA BaKyOJlb, 3aNOHAIOW_ad MOUTH BCce Tes 
KeTKH (puc. 2 a) u oTTeCHAtOUlad Apo u annmapaT TonmbyxKu Ha nepudepur} 
B [pyrux BakyOM3MpOBaHHbIX Oas0pPHMbHbIX KeTKAaX IWMTOMIAa3Ma COxpaH'} 
eTCA JIMUIb B BHe OY€Hb HEKHIX TAKECM, ABJIAIONLUXCA CTCHKAMH MHOKO 
CTBCHHBIX pa3HOKaIMOepHbIxX BaKkyoueli(puc. 2 6). MuToxoHApun y Takoro pif 
Wa KI€TOK BBITIAAAT HaOyXilMMM HM NomMMopdupimu. UacTb BakyoOuM3upoBal 
HbIX Oa3OPWJIbHbIX KJI€TOK B KOHIWe KOHIOB MorMOaeT pH ABMeHHAX Mporpe| 
CHPYiOulero HAKOMJICHUA XAUAKOCTUB WHTOMIA3Me, OCTAIbHbIe COXPAaHAIOTCA | 
BbILMCONMCAaHHOM COCTOAHMM Ha IPOTHxKeHNM BCero MepvoOa Hallux HaOMON} 
Hult (fo 180 qHel mocne onmepamun). 
Cojlep2KuMoe BakyoueH aBnaetca IIAC-orpunatenbHbmM (Kak mpu duKcalr| 
MaTepHaJla B XUKocTH Xe, Tak H Mo cnocoby Ia6ayaua), ro causeTen) 
cTByeT 06 OTCYTCTBHM B HEM Momucaxapuygos. IIpu oKpacke OcmMueBO KUCAOTC) 
wu cyfaHoM III munougsl B coxep2xKuMOM Bakyoulelt TaKxKe He BHIABIAIOTCH. | 
B okcn@ubublx KeTKaX aHaMOrM4Hble Mporecchl HaGsOMatoTca peyKo |} 
HeMOCTOA HHO. BObIIMHCTBO OKCH(CPHJIbHBIX KICTOK pearupyeT Ha YYBCTBUTe/IbHY | 
HenepBalMio MepeqHeH AOMM TOMOreHu3alvel 3epHUCTOH WHTONMa3MbI, rune) 
XPOMATO30M HM MIMKHO30M CBOMX sep (pc. 1 — Temuble KeTKH). Annapil 
YombIXKH B TaKHX KJleTKaX TPYAHO BLIABHTb, MUTOXOHAPMM MacKupyiorca F} 
MHTCHCMBHOM KpaCHOM (oHe WMTOMIa3sMbI. UacTb BHIWIeONMCaHHbIX OKCHDHI 
HBIX KJI€TOK MOrHOaer, MpeBpalllaich B KOMMOMAONOAOOHbIE OKCHUAbHLIE K | 
MeIbKH. 
BakyouMsalluio 2Kee3MCTEIX KETOK Ip Meadepenralluu pasmM4HBIx xem!) 
HaOOLaIM pA uccnegoparenett (,7,8). TIpu stom IO. A. 3parKxescKaa (“ 
MCMOIbSOBaBIIAA B CBOeH PaOoTe WHTOOrM4eCKHe MeTOAbI UCceqoBaHHA, 0| 
Medasla, TO B BaKyOJIM3HPOBaHHbIX KJIeTKAaX CJIOHHbIX Kees COXpaHser( 
crpykTypa annapara Tombaxu, xapakTepHaad MIA crauu BbieneHuA ceKpeT 
Mbt MOMbITaIMch OObACHUTH MPHYHHY BO3HUKHOBeHUA BbILUeyYKa3aHHOl| 
(peHoMeHa, HaO0Jaemoro, Kak BUHO, B PsAye xKemesucTHx KeTOK. M13 Halt 
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K cmamee H. I. Axmacea, cmp. 611 


Puce. 1. Bakyonu3atiua Oa30puIbHbIX KeTOK B MepeqHel one runo- 

cbu3a nmocme yqanenua Ci—C3 c AByX cTopon (cpok 11 quel). Bugupr 

TakxKe HeOOMbIHe TEMHbIC KJIETKH C MHKHOTHUHBIMM ApaMu UM roMo- 
TreHHOH WHTOMMIa3MOH — OKCHHIbHEIe KIeTKH. Ox. 10, 06. 40 


K cmamve 3. X. II putimaxa, cmp. 618 


Puc. 2. a— KoTeHOK 2 mec.; xpomadpunopaad peakUMA B KJeT- 
KaX KapOTHHOrO TeJla B BUe 3epHHCTOCTH B IMTOMNa3Me; 6— 
B3POCad KOWKa; peaKIlMA Ha HOpapenaMH B KeTKaX Kapo- 
THIHOFO Tela B BUe 3CPHHCTOCTH B WHTOMNIAa3Me, Ox. 10,06. 90 


J\AH, rT. 128, Ne 3 


JOJCHHM BLITeKAeT, TO BAakYONUZALMA WUTONNA3MbI NpH Jeadpepentannn 
Py2KHBaeTCA B TEX MHKEME3MCTHIX KJIETKAX, B KOTOPBIX CYILECTBEHHYIO POUIb 
€XaHW3Me BbIAeIeHHA UrpaeT OBOMHEHHeE IWuTOMMAa3sMbl. OpogHeHue B 
4HBIX YCJIOBHAX HE MPHBOMMT K Upes3MePHOMY HaKOMVJICHHIO 2%KMAKOCTH 
MTOMMa3Me KJe€TOK, TaK KaK 9TOT Mpowecc perymupyerca co cTo- 
bl HEPBHOK cuctembl. IIpn Hapymienuu Tako perynamun (B aHHOM cayyae 
eM BBIKJONeHHA adepenTHorO 3BeHa pedleKTOpHOM yru) yrpaunBaeTca 
TPOb Hay NOCTYNICHHEM %KHIKOCTH B KJICTKY H3 KPOBCHOCHHIX KaMHJIIAPOB. 
BILNEHHOE BCJIECTBHE STOO OBOHEHME KJIETKH, XOTH H CnocoOcTByer pac- 
jPpeHMio C€KPeTOPHbIX pany, He aeT, OMHAKO, BOSMOXKHOCTH KJI€TKaM BBI- 
iT CekpeT HW NepeliTu K cyleLylolleli cTamuu ux CeKpeTOpHOrO WukKsa. 

B OKCHWIbHBIX KJIETKAX OBOJHEHHE IMTONMAa3MbI, KaK yxKe OTMeuaJIOCb, 
jHrpaeT B M€XaHH3Me BbIJeeHHA CeKpeTa CTOMb ONPeeNAOMIeH POH, Kak 
ASOPHILHbIX KeTKaX. [fosTOMy BakYOJM3HPOBaHHble OKCHUIbI-pelKO O6- 
YKUBAIOTCA Tp eaddepenTawuu nepeqHet Jom runodusa. Onucannpie 
HW OKCHQWIbHbIE KIETKH C TOMOreHH3HPOBaHHOM WUTOMMA3MOH HM MMKHOTHY- 
MH A]\paMH MbI PaClIleHHBaeM KaK KJICETKV, He CNOCOOHbIe peamH3OBaTb MpH- 
wii UM M€XaHU3M BbIJeIeHHA CeKpeTa MH MOrHOarwllHe BCeACTBHe STOFO MpHu 
TOHHBIX ABJICHHAX. 

PesyibTaTbl HauWHX HaOJIOLeHHH MOSBOAIOT HAM CleNaTb CeLYIOULMe BBI- 
np. Jleaddepentauna nepenueli Jonm runodusa oKaspiBaeT cnemuduyeckoe 
WeHcTBHe Ha CeKpeTOPHbI Mpowecc B 6aso0c:pUJIbHbIX H OKCH(PHJIbHDIX KJIETKAaX. 
a HapywaeT MpHcyWiHii 9STHM KJIeTKaM M€XaHV3M BbIJeIeHHA CeKpeTa. 

B Oa30uJibHbIX KJ€TKaX BO3HHKaeT pH 9TOM UusObITOUHOe NMocTynmeHue 
{IKOCTH B WHTOMMA3sMy, MpenATCTBYIOMIee BbIBeEMEHHIO HKUKOTO cekpeTa U3 
eTKH. ; 

|B oxkcndusbybix KleTKaX 3afepxXKa BbIeeHHA CeKpeTa MPMBOAUHT K TOMO- 
HU3aWHH 3e€PHUCTON WHTOMMAasMbI H MOceLyrouleH ru6enu KMeTOK. 


| 2-4 MocKoBcKWii rocyzapcTBeHHbIi Me2MNMHCKHH Toctynuno 
uuctutyT uM. H. VW. Tinporosa 22 V 1959 


| I[MTHPOBAHHAA JIMTEPATYPA 
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Jlokxaanqn Akagemun wnayrk CCCP J ' 
1959. Tom 128, Ne 3 +a 


PHCTOJOLH SR: 


JI. B. BEPJIMH 


PHCTOJIOTHYECKME H3MEHEHHSA KO)KM MOPOCEHKA 
NPH AYTOMJIACTHKE 


(ITpedcmaeneno axademuxom H. H. Axnuuxoeoim 9 VI 1959) 


Aytomsacruueckve MepecayKu OOubIIMX JIOCKYTOB KOXKH, Cpe3aHHbIx Jepry 
aTOMOM, YCMeWIHO MpHMeHAIOTCA B MOceqHeEe BPeEMA WIA JIeUeHHA OOWIMPHBIE 
oxKoros III cremenu (1-°), 3ax%KMBIeHHe KOTOPbIX Oe3 TakOrO XHPpyprHMyeckKol 
BMCLUATCIbCTBa 3aTAPMBAeTCA Ha AWIMTeMbHOe Bpema (*). IIpeacraBasdeT HHTep 
NpPOCIEMUTh H3MCHCHUA AYTOTPAHCMauTaTOB HW OKpyxKalouleH KOKA y MOpocayp 
KOKA KOTOPbIX MO PAY OCOGeHHOCTeH HaMOMHMHAeT KOXKY YeOBeKa B 3HAaUIe 
TeJIbHO OObIUeH CTeMeHH, YEM KOKA APyrHX ZKCMEPMMEHTAbHbIX 2KHMBOTHbIP 
(°,°), H cComocTaBHTb HaO10qaeMble KaPTHHbI C Pe3yJIbTaTaMH, MOJyYeHHbIM 
Ha Jipyrom matepnane (°,8 1%). Pucronmoruyeckve H3MeHeHHA KOK MOpocsp 
mocle OXKOrOB u3y4eHbI HefocraTouHo (°,*), a PHCTOXHMMYeCKHX JaHHbIX B I) 
CTYMHOH sMTepaType HaHTH He yJaocb. i 

V3yyenbl KycouKH KOK BemHuHHOH 2 X 0,5 X 0,5 cM, BKOUaBIIHe Kpary 
BOHM yuacTOK TpaHCMaHTaTa C MOMIexKalluMH TKAaHAMH HW rpanMyallyl c Huy 
Kpal OxKOTOBOH paHbl *, B3ATbIC BO BPeMA OnONCHH B CpoKH oT | Oo 39 cyrTo} 
mocne miacruku. IIpuH Gonpumx pa3smMepax TpaHcnsmautatos (10 <X 20 cm IE 
Gomee) HCCIEMOBAHHbIe KYCOUKM, eCTeCTBeEHHO, NO3BOMIH CYAHTb OO H3MeHth 
HMAX TOJIbKO B MepHdepHuecKUX YaCTAX MepecaxKeHHbIX JIOCKYTOB MH B OKPyKak 
eH Koxke. 3a 4 WHA MO TpaHcnmaHTaluu mopoceHky HaHocusca oxor III ered 
HI@HH OTKPBITBIM TWlaMeHeM, 3axBaTbiBaBUM 10—13% noBepxHocTu Tenet 
Bewley 3a STHM OO0%KxKCHHAA MOBEPXHOCTh 3aparKalacb NyTeM HHDMbTpaAl 
CyTOUHOM OyJIbOHHOH KYyJIbTYpOH remMoMTMYeCKOrO cTpenToKoKka (Streptococ¢) 
cus haemolyticus), wramm 434, 2ByxMusqIMapyHad B3Becb 5 MA, MH CyTOUHOY 
arapoBOl KyJIbTypOH 300THCTOrO cTadumoKoKKa (Staphylococcus aureus)f 
uTamM 209, JByXMHJWIMapiHad B3Becb Oma. Ha 5 cyTKu NpousBo_Macb HEKP>Ki 
TOMMA, H Ha PaHeBY!O MOBEPXHOCTb ayTOMMacTHYeCKH MepecaxKuBasica nepdc} 
PHPOBaHHbI JIOCKYT, CpesaHHbI C MOMOMbIO Jepmatoma. Ilepex oxkorom xu one} 
palHAMHM %KMBOTHBIM BBO,MIM 10% pacTBop THOoNeHTama u3 pacueta 0,5 M 
na | Kr Beca. 

@uKcallMA pacipaBJIeHHbIX HaKaJIbIBAaHHeM Ha BOCKOBY10 MlaCTHHKy Kycou} 
koB — cMecbio Kapuya, 10% pacrBopom HelirpambHoro dopmMaiuna un wer 
Kep-@OpMOJIOM. 3aJIMBKa B WeOMAMH-Napadun. Cepuu cpe30B TomuHHolt 7—] 
10 w OKpalimMBaucb TeMaTOKCHJIHH-303HHOM, 2KeIe3HbIM PeMaTOKCHAHHOM 111 
Teiimenraiiuy, asyp I]-2303HHOM, auIM3apMHOBbIM CHHHM — aHHJIMHOBBIM CHHUHI 
u OpaHxesBbim m0 Ilerepceny, opcenHom, no Ménbreny c JoKpackolt cBeTVIbII 
3eJICHbIM, XPOMOBbIM JIAKOM TaJJIOMMaHWHa MO OQinapcony, AMMperHupoBasuc: 
no MyTy [WIA BHIABJICHUA aprupOPUAbHbIX BOJOKOH MU OOpadaTHIBaHCb MO MeTO 
ay nepvogat-Wubp ana o6HapyxeHuA Momucaxapusos. 

TpancnantaT pacnonarasica pasHbiIMu CBOUMM yuacTKaMH Ha HeOMHAaKoBO} 
MOACTHIKE: C10 CLyKMIa MKUPOBAA MOAKOMKHAA KeTYAaTKAa, pexe CKeeTHAa! 
MyCKyJlaTypa, a B MepudepnyecKkHX YaCTAX PaHbl — NMOTHAA BOMOKHUCTAaA CO 


* 3a MOMOMlb B NOAyYeHHM MaTepnana MpHHOLy rayOoky1o OarogqapHocTb B. M. Bypmu 
cTpopy 4 B. IT. Cauuxo. 
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AMHUTeIbHad TKaHb epMbl. Iloq mepecaxkeHHbIM JIOCKYTOM HepegxKO mponcxo- 
WIM S3HAUMTCIbHbIC KPOBOH3JIMAHHA BCEACTBHe NOBpexKeHHA CocyfoB TIpH 
€KPIKTOMMM; TeMaTOMBI BCera COXPaHAJMCb B TeYeCHHE HeCKOJbKUX Her 
ocyle MylacTHKH. 

Ilepppie 2—3 AHA TpaHcnaHTaT MaO YeM OTMMYAeTCA OT TOMbKO YTO Cpe- 
34HHOTO epMATOMHO"O socKyTa (°°). OnuyepMuc uMeerT OObMHbIM BU, B WepMe 
€2KaT MHOPOUMCIICHHbIE YUACTKM BOJLOCAHDIX (POMIHKYJIOB, MOMABLUIMX B TpaHc- 
MaHTaT, CaJIbHbIe H MOTOBHIe *KeNlespl. KneTKH H M@XKKJETOUHOE BeleCTBO Jlep- 
bl He H3MCHCHbI BUAMMbIM OOpa3om. Mexkay Wy4¥kKaMM KOJWIareHHbIX BOJIOKOH, 
a3,BHHYTbIX OTCYHOH 2XKHAKOCTbIO, MOABJIAIOTCA B 3HAUHTEIbHOM KOsIMUeCTBE 
MCeBAOSOSHHOMHWIbHbIe WeHKOUNTHI. Mx Muoro OpiBaeT B OKEe Tpanciantata 
iM B CMAMHOM Cil0e, NEPBOHAYaIbHO TpeAcTaBJIeCHHOM (PHOPHHOSHBIM SKCyaTOM 
WIM KPOBAHbIM CBEPTKOM. ; 

HauOonee paHHAA pereHepaTHuBHad mpomudepalua OOnapyxuBaeTca He 
B TpaHCnaHTaTe, a MO COcesCTBY C HUM; IMTaHMe CaMOro TpaHCMaHTata B Mep- 
Bbie HH HeJOCTATOUHO MW MpOHCXOAUT TOMbKO 3a CueT Audpy3Hu MMTATeIbHbIX 
BeleCTB H3 Ma3Mbl KpoBH (*). 3a cueT MHTOTHYeCKOM AKTHBHOCTH 9MepmMuca 
W OMMTeEIMA MPHAaTKOB KOXKH, OKPyKalolleH MepecaxkeHHbI OCKyT, 10 BCeMy 
JMe€PUMeTPy PaHbI NOABMAeTCA SIMAEPMAJbHbIM pereHepaT, ABMXKYLLMHCA B CTO- 
pony Tpauciviantata. Lluronma3Ma KJeTOK rlyOOKOM 30HbI, CocTosmel U3 6a- 
3aibHOro H 2—3 cympaOa3aIbHbIX COeB SMMAepMabHOrO pereHepata, 6a30- 
\PUJIbHa, UTO 3aBUCHT OT YBeIMYeHHA B HEH KOMMYeCTBAa PHOOHYKMeONpoTenAOB 
(PHI]). Kuerku yerstca Muto3amv. MexkseTouHble MpOMexKYyTKH B CcpeqHe 
-30HE PaCIMPeHbI, WATOMIaS3MeHHbIe MOCTHKH Y)VIMHEHbI, BCeACTBHe 4ero KJeT- 
‘Ku pHoOpetu «WMNOBaTy1o» PopmMy. OHAaKO 3TO BbIPaxKeHO YMePeHHO, He Tak 
‘pe3kO, KaK IPH pereHepalluu WM TpaHcnianTauuH KoxwU yenoBeKa (7°). B kaeT- 
‘KaxX CpefHeH 30HbI NOABIAeTCA HeEOOMbWIOe KOMMYeECTBO FpaHyJAPHOFO TUKO- 
reHa. SHauHTeIbHO OobIle TIMKOFeHa 3aM€THO B pa3pacTaIoeMcA SMHTeIHU 
“TIpHJaTKOB KOK, OKPyxXalouleH TpancnaHTaT, a BNOCIeACTBHH — MV B CaMOM 
‘Tpancmanrare. 
8B o6sacTu moxKa TpaHcnmanTata TakxKe HauMHaeTCA pereHepaTHBHaA Mpo- 
Aucepauua. Kpopenocupie cocyfbl MOAKOxKHOH XKUPOBOH KMeTYaTKM UM MeCTa- 
“MM COXpaHMBIleHcA MIOTHOH COeAMHHTebHOH TKaHH pacClIMpeHbl; W3 HUX 
‘BbIXOMUT OobIUIOe KOMMYeCTBO MeEHKOWMTOB. UacTb nNoceMHUX HM MeCTHbIe COelH- 
HMTeJIbHOTKAaHHbIe KICTKH JeATCA MUTO3AMH, OOpa3syaA BMeCTe C MHOTOUNCJIEH- 
HbIMH Pa3BHBarOlMMHCA TOHKOCTeHHbIMH COCyJlaMH TpaHyJIAWMOHHY!IO TKaHb 
cnainHoro con (puc. la, 6). Or ee pa3BUuTHA B 3HAYMTebHOM CTEMeCHH 3aBUCHT 
yciielliHoe MpHKHBJIeHHe MepecaxKeHHOro JIOCKYTa KOXKH. 
QnutTeiuH caMoro TpaHcnaHTaTa uMeeT K 4—5 AHIO HEOMMHAKOBHIN BHI. 
B KpaeBblx yuacTKax, a HHOrla H Ha 3HaYHTeIbHOM yJlayleHHH OT Kpas, OH 
TOHbIMe HOPMAJIbHOrO, WHTOMIa3Ma KETOK BCX COEB OKCHPMIbHa, Apa MHK- 
HOTH3HpoBaHb!l. MHorga, ocoOeHHO B KpaeBbIX YaCTAX, 9TH HEKPOOMOTHYeECKHe 
H3MCHCHHA 3aXOMAT TaK JlaleKO, 4TO BCe SICMeHTHI rIyOOKOH MU cpefHeH 30H 
noru6alor, SMHTeIMM paccacbIBaeTCA WIM OTTOpraeTCca B Bue CTpyna, a NOX HHM 
B KpaeBbIX “aCTAX JIOCKyTa PaspacTaeTCA MOLLHbIM SMMepMasbubI perene- 
pat, OOpasoBaHHbIit OKpy2KalouluM amuTenHeM. Taku o6pa3om, 3a cueT 9nHTe- 
JIMA KPaeB OKOFa MPOMCXOANT 3axKMBMeHHe 3aMIMTOM paHbl Ha CTbIKe JepMaTOM- 
HOFO JIOCKyTa C OKPyKalollelt KoxwKeH MH MepeKPbITHe Ha HEKOTOPOM MpoTAxe- 
HMM JlepMbl TpaHciiantata. B psajye cryyaeB, OMHAKO, rHOeb SMMTEIMA NOCKYTAa 
OrpaHHuuBaeTcA HeEOOMbIIMM yYaCTKOM, MH BCKOpe MOrMOWIMH aMMepMuc 3aMme- 
WlaeTCA SMMepMaJIbHBIM pereHepaTOM, OOpa3s0BaBIUMMCA 3a CUeT SIIMTeIMA Ha- 
PY2KHbIX KOPHEBbIX BJaraJiMIl, MpOABHTaloulMXCA KOMIVICKCHbIM TWIacTOM Ha 
MOBEPXHOCTb HM MOCTeEMeHHO IIpHoOpera1ouluM (PyHKUMOHabHOe UM Mopdosoruye- 
¢koe CXOJCTBO Cc 2mMepmucom (1°), a TakxKe, B MCHbIUeH CTeENeHH, 3a CueT 9IIH- 
Jepmuca camMoro TpaHcmlaHtata. 7 
Oco6eHHO pe3KO YTOJILeCH INHTeEIMM TpaHCMiaHTaTa BOM3H Mepdopalnu 
JepMatTomuoro sockytTa. Kak u y Yenoseka (*°), 30eCb paHbllle Bcero HauHHaeT- 
ca pereHepaTuBHad Mpomudepauna. Ona CBOAMTCA K YTOJIUeHHIO SIMepMHCa, 
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a 
PlaBHbIM OOpa3oM 3a CueT TyOOKOli 30HbI, NpelcTaBeHHOH pesko ype HueH- 
HHIMM B pagsMepax MOMHILPHYeCKHMM KIeTKAMH C OasocpHJIbHOM IWATOMIasMOK, }) 
CBETJIbIM AL POM H OVeHb KPYMHDIM ApHIKOM (puc. 2a). KuaeTKH TOM 30HbI [e- | 
yiatca MuTO3amMu. TlopepxHocTHad 30HaA YTOJILCHHbIX KJICTOK OTHOCHTCJIbHO 4 
Hemupoka (pyc. 2a, 3a). MexkseTOouHbie MPOMeKYTKH PpaciIMpeHbl, B HUX 
BULHbI JJIMHHbIe IHTOMNAa3MeHHBIe MOCTHKH. OcoOeHHO OTHeTIMBO BbICTYNaeT 
9TO YTOJIMEHHE SIMTeIHA, 3ABHCALeCe He CTOJIbKO OT YBCMYeHUA YHCIa COE, } 
CKOJIbKO OT BO3PpacTaHHA pasMepoB KJeTOK BONH3H Nep*opallAl M BHEKOTOPBIX || 
Jpyrux MecTax JlOCKyTa 10 CpaBHeHHIO CO MHOrHMM ApyrHMv yuacTKaMu STH- | 
lepMHCa TpaHcnianTaTa Ha OMHUX M Tex »%xe Mpenapatax (puc. 2a,6 u 3a, 6). 
Heo6xoUMO OTMETHTb, UTO axe TaM, re SMKAePpMUC He YTOJMEH WIM YTOU- 
Ue€H B H€3HAYHTEIbHOM CTeEMeHH H COXPaHHJI B OCHOBHOM OPHeHTHPOBKy HM pac- 
MOJIOXKEHHE KIETOK, CBOHCTBCHHbIC HOPMAJIbHOM TKAHH, Oas0PUuNUA WATOMMA3-\ 
MbI KJICTOK He€CKOJIDKUX TuyOOKHX cIOeB yCHIeHa, BHJHbl MHOFOUNCIICHHBIC | 
MUTO3BI (puc. 26), ipa Sora! MesoKcHpHOOHyKNeHHOBOK KucnOTOH (puc. 36). 
TakuM o6pa30M, COjlepxKaHve HYKJICHHOBLIX KHCJIOT pe3KO MeHHAeTCA NOUTH) 
Ha BCCM HPOTAXKeCHHM SMMAepMuCa TpaHCliaHTaTa; OCOOCHHO pe3KO 3TO MpO-) 
ABIACTCA B YBEIMYeHHU KOMYecTBa PHI] B ywHTonasme HW apppuke. Mectamu 
B SMMMeCPpMaJIbHBIX PereHepaTaX NOABJAIOTCA NMOJIOCTH, BbICTIAHHbIe MIOCKMMH| 
KleTKaMH (pvc. 2a). STH NOMOCTH ABJIAIOTCA BPECMEHHHIMH OOPasoBaHHAMH 4H, 
BO3MOX%KHO, HapsAy C APyrHMH KapTHHaMM CBHJeETeEIbCTBYIOT OO 9JIMMUHATHB- | 
HOH (YHKIMH SnHyepMuca. OTMMMHMPYIOTCA OMePTBEBLUIHe YUaCTKH KOXK, | 
TIaBHbIM OOpa30M OPOrOBeBIUNe YACTH BOJOCAHBIX POMMIUKYJOB, KU3HECTIOCOO- 
HbI IMMTeIMH KOTOPHIX yxKe yCnem MpeBpaTHTbCA B NOKPOBHBIN macr. 

Vinorga smufepmMuc TpaHcnantTata y Kpand nepdopauu paspacraetca He 
TOJIbKO MO UX HY, HO H BHEAPACTCA KJIMHOM Me2Ky CaMHM JIOCKYTOM HM JIOXKEM. | 
Takoli pocT ABJIHeTCH, HECOMHEHHO, MECTHBIM OCJIOXKHEHHEM MPH OKHBJICHHA. | 
OMHOBPeMEHHO C TJIOCKOCTHBIM POCTOM STMJepMHC TpaHCnanTaTOB U OKPy2xKal- | 
welt KOXKH apa NorpyxHble paspactauua (24), coxpaHHBIHecA No OOpazoBa- § 
HUA MO SMMAepMHCOM pyOMOBO COeAMHHTeEMbHOM TKAHH UM cbopMupoBaHUsA 6a- [ 
3aJIbHOH MeMOpaHBl. 

K 2 HefeiM C MOMCHTA TepecalKN BeCb TpaHClaHTaT, BKIOUaA H Mepdo- | 
pallHu, NOKPbIT STMMTeTHeM, COCTOAIHM H3 GombIUero, YeEM B HOPMe, KOWIMUECT- | 
Ba cyloes (pvc. 16). Pny6okaa u cpeqHAA 3OHbI MaJIO OTIMYAIOTCA OT COOTBETCT- 
BYIOWNMX YUACTKOB SMMepMuca B Ooee paHHHe CPOKH, a NOBeEPXHOCTHAA Mpes- | 
cTaBsleHa K STOMY BPpeCMeHH HECKOJIBKHMH CJIOAMH CUWJIbHO YMJIONWLCHHBIX KJIETOK 
U JOBONbHO TOJCTHIM COM TOJIHOCTbIO OPOTOBEBUIHX SIEMeHTOB. OreuHas 2KUI- | 
KOCTb H3 JIOCKyTa K STOMy BpeMeHH UcyesaeT. JlepMa COCTOUT H3 CHJIbHO Mepe- 
CTPOMBINeEHCA COEMHHUTeEbHOM TKaHH. Ilepecrpolika copepiiaeTcd myTeM pac-— 
CaCbIBAHHA CTApOrO MeXKKMeTOUHOTO BellecTBa H HOBOOOPas0BaHHA MOOOrO 
3a CueT JIEATEJbHOCTH MHOFOUNCIEHHBIX CPUOPOOMAacTOB, MOcTeNneHHO MPHHHMalo- | 
NIMX MapaviJebHOe MOBEPXHOCTH KOXH PacnooxeHne. Mexy siutepMucom 
WM JlepMOH K STOMY BpeMeHH pacnomaraeTca BnomHe ccbopMupoBaHHad GOa3saiib- | 
Had MeMOpaHa, COCTOAMaA TaBHBIM OOpa3soM 43 aprHpoOdusbHbIX BOMOKOH. | 
Kak mocyleqHve, Tak M TOHKMe KOJIareHHble NYYKH OKpallMBaroTca MO MeTOsy | 
nephogat-Wndd B O1eqHO-posoBbIli UBET, T. €. OHM COCTOAT U3 TIMKO- WI MY- | 
Kompotenzos. Ilupokwe TOHKOCTeHHBIe COCyAbI, NPOHNKaIONlMe M3 cmaliHoro | 
COA B WepMy JOCKyTOB, (opMupyroTca 3a CueT OOpasoBaHHA ZHLOTeEMUANbHEIX 
OTIPLICKOB KaNWIAPOB OKA. QHLOTeIMM SHEPIMUHO JeUTCA MHTO3aMN, CcoO- 
Jep2uT Ooubiuioce KonnuecTBO PHI u oryempuple 3epHEIKU rauKorena. Tocnen- 
He BCTpeualoTca WH B IWuTOMMAasMe PuOpobsacToB, oco6eHHO Kora OHH HaUH- 
HaloT paciolaraTbcA TeCHO [pyr kK Apyry Ha ctTayuu pyOuepaHua coelMnNTeNb- 
HOH TKaHH. B 9TO BpeMA MMTaHWe TpaHCMauTata yxKe MoHOCTHIO ObecneuH- 
BaeTCA KPOBCHOCHBIMH COCyaMH cnaiinoro con. 

B HanOomee mo3qHve us MpocmexeHHbIX cpoKos — 36—39 cyToK nocue me- 
pecaqku — TpaHClWaHTaTbl Ha MpOTAKeHMM BCero B3ATOTO KycouKa mpHobpe- 
TaloT OAMHaKOBOe cTpoenne. Tpanua snugepMuca M JepMbl MouTH poBHas. 
OMUAepMUC COCTONT H3 TeX 2Ke TPeX 30H, YTO HM PaHbllle, HO BCe 2IeMeHTHI, MaKe 
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Puc. 1. YuacrKu ayTorpancnantTaToB. Kapuya, remaToKcuuH-303HH. a@— 9 cyTOK 
(ox. 7, 06. 40X); 6 — 14 cyTok (ok. 7, 06. 20X), ¢ — 39 cyTox (ox. 7, 06. 40X) 


Puc. 2. Yuactku 3mHyepMuca ofHoro 

MW TOrO %Ke TpaHCanTaTa BOmM3H 

neptbopalluu (a) H BaIM OT Hee (6). 

10 cyrox. Kapuya, a3syp II-903mn. 
Ox. 7, 06. umm. 90X 


TAH, T. 128, Ne 3, Bepanu 


Puc. 3. YuacTku snuqepmMuca ofHOrO 
H TOPO Ke Tpancisautata BOs 
Tepcopayuu (a) u Byam oT Hee (6). 
10 cyrox. Kapnya, Xpomoppili Jak 
rammouuanuna. OK. 7, 06. 40X 


/TKOBOH 3OHbI, ymuOmleHb! (puc. le). Tloq anugepmucom una BCeM MpoTsaxKeHHH 
HT HOBOOOpasoBaHnas, C TEYCHHEM BPeMEHH PYOUYIOMLaAcA, COCAMHUTeEIbHAK 
Hb, MaJlO OTMMYUMMAA OTTPaHYJAWHOHHON TKAHNCNanHOro COA. Taka TKaHb 
icmolaraeTcCaA Ha BCIO TiyOHHY B3ATbIX KYCOUKOB, 3aMellad Cobol B rlyOoKUXx 
TAX XKHPOBYIO TKAHb. 

MoxHo cuuTaTb, YTO Tp ayTOMMacTHKe KOKA y MOpocsT no MoOBoLy oOumMp- 
X HH@HUMPOBaHHbIX OxKOroB II] crenenn Jaxe B HanGouee NosqHve U3 Mpo- 
FXKCHHEIX CPOKOB HE MPOWCXOANT BOCCTAHOBJIEHHA KOK Kak OpraHa. O6 
JOM TOBOPHT NOJHOE OTCYTCTBHE BOVIOC HV 2KENeE3 B NPHXRUBINEM TPaHCIaHTaTe 
OObINHOrO BOJHHCTOTO peibeda TpaHullbl SNUTeINA HW Nosexkamel coeqMHH- 
WIbHOK TKaHH. He npoucxoxuT oObunok AnddhepeHUMpoOBKH JepMbI Ha coco¥u- 
PBbILi H CeTUAaTHI CON. 


BoeHHO-MeqHUMHCKad akalemus Tocry 10 
um. C. M. Kupopa 3 VI 1959 


HWHMTHPOBAHHAS JIMTEPATYPA 


1jJ. B. Brown, F. McDowell, Skin Grafting, 1949. 27 B.0 Aso The nproms: 
o6ofHana Nepecayka Ko Mp 6osbwux pedextax, M., 1950. 8H. H. Baoxuu, Kox- 
a nmactTuka, M., 1955. 465. C. Buxpes, Xupyprnuueckoe meuenne oxoros III cre- 
HM, Jiucceptauns, JI, 1955. © B. M. By pmuctpos, B. I. Cauuxko, Bectu. 
fpypruu, 67(1958)" ASR Moritz, Am. J> Pathols, 23, 6°(1947). “eke "Ke" Sea u 
eBa, Tes. Jokn. HayuH. KOR. 27—29 mapta 1957 r., 1957. §B. I. Bath umTeiu, 
nNacThKa TpaBMaTHueckHx RecbeKTcoB KoxwKH, M., 1946. *® Th. Gillman, J. Penn et 
feorits J. Plast. Surg.,.6, 153 (1953). 29 Rar Andina, Erg. Chir., (38) (1953): 
fens Connor so. C kharwey, Ann. Strg.; 120,.9 (1944), 3 22 Phy Bo FP nice 
we. @a | l et al-, Surgery, 36,3 (1954): 48 AS AS Bopay se, JAH; 60) No 771948). 
HH. A. Wespueuxo, JAH, 66, Ne 6 (1949), 1 H. H. Anuuxos, K. IT. Boa- 
0 pa, B. Fr. Tap mu 4, Mopchosorua saxupnenna pau,M., 1951. 168 H.T. Xaonun, 
. A. IWlespuenko, JI. B. Bepaun, Bwana. sxcnep. 6von. u meg., 41, 2 (1956). 
feeb, bepuaun, JAM, 112, Ne? (1957). ' JI. Bb. Bbepawu, JAH, 115) No 
pee la be sb erp een, eA ey ro on ( 1908). eo lea cmb Cl DicleCr peutic, 
Spo 4 (1957). 24-G)" Garre) Beitr. klin! Chir, 4 (1889). -22° Bb.) B. K em po s- 
KH, Yen. copp. 6uon., 31, 3 (1951). *% A. JI. Wea6anam, Apx. anar.,ructon. & 
6pvon., 85, 4 (1958). 74 B. T. Tapwmun, Bocnanutenpupe paspactaHia snuTeing,. 
O6vonorHyuecKoe 3HaUeHHe H OTHOWeHHe K Mpobieme paka, M.—JI., 1939. 


617 


Jloxaagn Akagemun nayrx CCCP 
1959. Tom 128, N 3 


THCTOJIOL 


9. X. NPHAMAK 
PACIPEJEJIEHHE AJ/PEHAJIUMHA HW HOPAJPEHAJIMHA 
B KJIETKAX KAPOTHAHOPO TEJIA 


(I1pedcmaeneno axademuxom A. H. Baxyaesoim 2 VI 1959) 


Bonpoc 0 tbyHKIMOHaIbHOM 3HaYeHHH KJIeETOK KapOTHAHOrO Tea KO HaCcTOH) 
ulerO BPeMeHH ABJIAeTCA CMOPHBIM. Kak W3BeCTHO, yCTAHOBJIeHHe TeEHETHYECKIE 
CBA3H KapOTHHOrO Tea C CHMMaTH4eCKOH HepBHOM cucTemoli ((17, °,*°) u AI) 
HW OOHapy2KeHHe XpoMadPPvHHOCTH UM apreHTadPuHHOCTH ero KeTOK, YKa3bIBa'lh 
ulee Ha COepxKaHve B HUX AapeHasHHa, aJlO BOSMOXKHOCTh OTHECTH 3TOT OPTi|h 
K CHMMaTO-a\peHaslOBOit CucTeMe, WIM CucTeme NaparaHranes ((1?,'*,°,%) uw ap| 

OHako OO/bUIMHCTBOM COBPCMeHHBIX aBTOPOB OTPHIlaeTCA NaparaHrany 
HapHad Wpuposa STOrO OpraHa Ha TOM OCHOBaHHH, YTO XpOoMad*PPHHHOCTh ee 


KJI€TOK 3Ha4HTeIbHO cabee, YEM B MO3POBOM BeLeCTBe HaNO“CYHHKOB, Mul) 
BoBce He OOHapyxkuBaetcs ((°,11,1°) uw ap.). Cna6aa xpomMaduHoBad peaKkuiif 
B KJI€TKAX KAPOTHAHOPO Tela MpOHCXOAUuT, MO MHeHUIO Ze Kacrtpo (°), 3a cul 
JMMOUAOB, YTO OMpoBepraeTCA COBPeMeCHHbIMH THCTOXHMHYCCKHMH HCCI ROBIE 
HuaMH (7°). B aTHX KeTKaX ObIIO MOKA3aHO MPHCyTCTBHe BelleCcTB, Y4aCTBYIf 
ULMX B Mpomecce xemopenenmunH (1°). Hapaay c STHMH aHHBIMH, B MocneqHe 
BPeCMA MOABJIAIOTCH paOoTbl, re KAPOTHAHOe TeO PpacCMaTPHBaeTCA Kak Map hh 
raHraui, KI€TKH KOTOpOrO MMeIOT Oouee HIM MeHee CHJIbHYIO XpoMadduHHOc 
M aprentaddunnoctp (13,%) uu y pala 2%KMBOTHBIX He HMetT ee (4,18). | 

\j 


B cBoe paOote MbI HCXOAMJIM M3 aHaIH3a JMTepaTYPHbIX JaHHbIX HW H3 CO! 
CTBEHHOFO MaTepHasla, KOTOPbIM yKa3bIBaeT Ha HaIW4Me TeHeETHYeECKOH CBAE 
Kl€TOK KapOTHAHOrO Tela C CHMMaTHMYeCKOH HepBHOM cucTemoli (3,7). B saga 
HaCTOAMWeH paOorTbl BXOLMMO THCTOXUMHYeCKOe OOHAPy2KeHHe B KNeTKAaX Kaph 
THAHOrO Tela allpeHaiwvHa MH HOpalpeHasIHHa — BeLeCTB, XapakTepu3yIolll | 
‘CHMMAaTO-apeHaIOBYIO CHCTeMy H COfep2KalllMXCAd B MO3FOBOM BelllecTBe Hal 
moyeuHnka (77?°), . 

MatepHaJioM Jia paOorbl ClyxKHJIM KapOTHHbIe Tea KPOHKOB (HOBOpO?| 
WeHHbix, 15-qHeBubix, |-MecA4HbIX, B3POCJbIX), KOIeK (2—3-mecauHbIX, 3,54 
5-MeCAYHBIX, B3POCJBIX), MOJIOMbIX H B3POCJIbIX MBIIMeH, KPbIC H MOPCKHX CB 
HOK HM B3pocubIx coOomeH. Bcero o6paOoraHo 28 xuBoTHEIX. Jia OOHapyxKeHE 
AJPCHAJIMHOMOMOOHBIX BELIECTB HCMOIb30BaHbI Ba MeTOa, PeKOMeHJOBaHHES 
Xussaptiom u Xékdenbrom (1°) AA UCcCMeMOBaHUA MO3rOBOrO BellecTBa Ham 
yeuHuKa, mpoBepenupie OpauKo (7,*) u Siiepom (°). [1a cymMapuoro BHIABI 
HMA apeHaluHa UM HOpaypenasuna yuacTKu OudypKaluH oOulelt COHHOHM apTy 
pua duKkcupoBanuch B pacTsope 5% G6uxpomata Kanua (10 uacreit) u 54 
pacTBopa xpomata KawiMa (1 uactb) mpu pHS5—6. Hopaypenaunu BblaBsasca bud 
callvelt TKaHM B 10% pacrBope Hogata kaua (KJO,). Cepuiinpie napadunosee 
Cpe3bl NOAKpallMBalWCb TreMaTOKCHJIMHOM. UacTb MaTepvana duKcupoBanad 
B 2KUKOCTH IlenKepa c bopMaquHOM M OKpalIMBanacb 10 Membreny c JoKp) 
CKOM CBeTJIbIM 3eCJI@HBIM. } 

Kaporuguple Tea y HCCeOBaHHbIX HaMM 2KMBOTHBIX HMeM KOMMaKTHb 
WIM AOIbYAaTHIM THM CTPOCHMA B 34BMCHMOCTH OT COOTHOLICHHA B HUX Cnennpuyd 
CKH PYHKUMOHUpytouleh HU coeqMHUTeMbHOM TKaHelt. Kaporugupie Tena MBILe}) 
KPBIC H MOPCKHX CBHHOK HMeJIM KOMMAKTHOe CTPOeHHe Y MOJOABIX HM B3POCBI 
2KHBOTHBIX. i 

BuyTpv Kako JOmbKH CremMpM4eckHe KeTKH y BCeX 2KMBOTHBIX pacmoui 
raJIMCb OKOJIO KPOBEHOCHBIX COCYOB CHHYCOMAHOrO TuNAa. | 

B KaPOTHHOM Tejl€ KPOHKa COOTHOLMEHHE CMelMpH4eCKHX KeTOK H CoeyE 
HHTCIbHOM TKAHM CTPOMbl H3MCHAMOCb B 3ABHCHMOCTH OT BOspacTa KHBOTHGE 
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aK, Y HOBOPOAReHHOO KapOTHHOe TeO HMeO KOMMaKTHOe cTpoenue, y 15- 
HeBHOTO Hu 1-Meca4HOro — npocaoliku coeqMHuTeIbHOH TKAHH MexKLy [osb- 
aMH CTAHOBHJIHCb TOME MH KaPOTHIHOe TeENO OTUETIMBO PaC4WIeHANOCb Ha OT- 
CJIbHBIC JObKUM. Y BSPOCAbIX KPOJIMKOB Me@XKLY MOMbKAaMM PasBUBaJIHCb MOLLI- 
BIE MPOCIOMKH COeCAMHUTeNDHOM TKaHM, Onarofapa uwemMy KapoTugHoe Tes0 
HAUHTEIbHO YBCIHUMBAOCh B OObeMe. 

Ilocae o6pa6orku KapoTHAHbIX Te C WeNbIO CYMMapHOrO BHIABMEHHA ampe- 
iaIMHa MU HOpaypenamuua (xpoMadpunoBad peakunA) MOMOKUTeNbHAA peaks 
bla MOyYeHa B CmelMpwyecKHX KIeTKaX KapOTHAHOrO Tela y KPOJMKOB U 


Puc. 1. @— B3pociblli KpoNHK; xXpoMadPHHOBaA peaKWuA B KeTKaX 

KapoTHfHoro Tena (/—OMbKH C HHTeHCHBHOM peakuuel, 2 — co cmadon 

peakliueH; 6 — B3poclad KOUIKa; peakUMA Ha HOpaypeHamMH B KMeTKAX 

KapOTHAHOrO Tela (/ — KneTKH, COfepxKallNe HOpatpeHasMHoBy1o 3ep- 

HHCTOCTb, 2 — He COflepxKallive HOpampenamMua). PucoBabHbIM anmapar. 
Ox. 10, c6. 90 


KOUIeK BCeX BOSPacToB. Y ApyrHX KMBOTHBIX 9Ta peaKILMA Obla OTPUUaTebHOH 

Kpoauk. Y monogpx kposmuKos (1- wu 15-qHeBHOoro) npH O6paborKe xpo- 
MOBbIMM COJAMM B C1a60-2KeJITHIM WBeT OKPalUMBalaCb WMTOMIa3Ma CMHAYHBIX 
KeTOK. C BO3pacTOM xpoMadPuHoBadA peaKIWLHA CTAHOBMAaCb Ooee HHTCHCHB- 
HOU, H €lO0 OXBATHIBAIOCb OovbIlee KOMMYeCTBO KuleTOK. Tak, y 1-MecauHoro 
KPOMKa B APKO-2KEJTHIM WBET OKPAalIMBaslacb WHTOMIa3Ma B HeOOIbIUMX rpyn- 
aX KJICTOK, a Y B3POCbIX KPOJIMKOB TaKy!O peaKUMio MpHoOpetadH KIeTKH BO 
MHOPHX JOJIbKaX, OMHAKO HHTCHCHBHOCTb OKPaCKH KJIeTOK B Pa3HbIX JOMbKAaX 
jbWla HeowuHaKkoBon. ILuronma3Ma HEKOTOPbIX U3 HAX MMea APKO-2%KeNTHH WI 
KeITO-OypbIli UBeT, a y Apyrux — cila6o-xKelTHIH (puc. la). Kpome Toro, He- 
IMHAKOBOM Obla H HHTCHCHBHOCTb OKPaCKH KJeTOK B COCTABe OAHOM JOMbKH. 
ScTpeyalucb HeOOMbIUIMe OMbKM, WeHKOM COCTOAIMe H3 XpoMadPHHOBHIX 
<eTOK, JPyrve Ke He HMeJIH UX BOBCE. 

Ilpucyrcrsve HopaspeHanuna (peakI{MA C HosaTOM KaJIHA) OblIo OOHapyxe- 
10 B Cieiwudbu4eCKHX KJIeTKaX KAPOTHAHOMO Tesla TOMbKO Y B3POCJbIX KPOJIMKOB. 
Ta peaKILMA OTUETIMBO BbIABJIAMACb B WHTOMIA3Me HeOOJIbUIMX KJICTOUHBIX 
pylin, pasO6pocaHHbIx no BceMy KapoTHAHomy Tey. [Ip sToM Mx WHTOMIasmMa 
(Udbby3HoO OKpallMBasmacb B XKesTO-OypbIH UBeT, KaK MpaBuslo, 6es oOOpasoBa- 
IMA CMelHpuyeckol 3epHHCTOCTH. 

Kowa. B ormuune oT KpoJHKOB, Y KOWeK pasMepbl KapoTuHoro Tea 
ie yBEMIMBAIUCh M0 Mepe YBeJIMYeHHA BOSPaCTa XXMBOTHOLO; KapOTHAHbIe Tea 
coTaT 2—5 mec. Obl MpMMepHO PaBHbI KaPOTHAHbIM TeaM B3POCJIbIX KOLIeK, 
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a B HEKOTOPbIX CI yUaAX MpeBblwasu ux. Y Tex M [pyrhx B KapOTHAHBIX TeNax 
UMeOCb HCOOIbIUOE KOJMYECTBO COCLMHHTEJIbHOH TKAHH, BCIeACTBMe Yero Hej 
pasiuuanacb OobuaTad CTpyKTypa oprauHa. | 

Y xotrat 2—5 mec. xpomadunHowolt peakuvelt OOalanW MHOTOUMCIeHHBIE|E 
KJICTKH, IHTOMMa3Ma KOTOPHIX MPCHMYIIECTBEHHO OKPAaLUHBalaCb B CBETJO-KE-} 
THIHi UBeT. ApKO-2KeJITY!O WIM KeJITO-Oypylo OKpaCky MMeJIM TOMbKO HEKOTOPBIEs 
M3 HHX. Y B3POCbIX KOWeK XpOMadPHHHOCTh OOHAPYRUBAaAaCb TOJIbKO B OT) 
JI@MbHBIX KeTKAX WM Tpymnax KMeTOK, OKpacKa KOTOPBIX Oblia AOCTATOUHOP 
MHTCHCHBHA. Y KOIIeK KJI€TKH, OOanarwoulMe xpoMad¢@uHOBon peakuuen, Vallee 
uMeIH JuddysHy!o OKpacKy WHTOMNMIAsMbl, HO HapsaAsly C HHMM BCTPeuaJNChy 
rpymlbl KsleTOK Cc  KeTO-Gypol 3epHHcTocTbio (pwc. 2a, CM. BKJIeHKYy 
K\cTp:* 611): : 

HopampenasuH BbIABIAICA B CnelwuduyecKHX KleTKaX KaPOTHAHOTO Tesaye 
y KOWeK BCeX BO3PacTOB. OHaKO HU y KOTSAT, HY B3POCIbIX KOEK NOMOMKUTEM b= 
HO pearupyrollWMH OkKasaJIMCb HEMHOFOUNCJIeCHHbI€ TPyMMbl KMeTOK, paccestH-f 
HbIe 110 BCeMy KapOTHAHOMy Tey (KaK M y KpouukKa). 

Oxpacka WHTOMNAa3MbI MpH peakUHH Ha HOpaspenasIMH y KOWeK He Bcerfag 
uMeslia ucddy3Hbl XapakTep — BCTpeyasIMCb M IpyMMbI KJIETOK C ACHO BbIpa- 
XKCHHOM TEMHO-OypOH 3ePHUCTOCTHIO B WHTONNMAa3Me (puc. | 6 u puc. 2 6). 

Heo6xoxuMo NosuepKHYTb, YTO NPH M3yyeHHH xpoMadPuHOBOH peakILHH BH] 
peaKIUMH Ha HOpaypeHasiuH HapsAy Cc KeTKaMH, HMeIOWLMMH Luddy3sny1 oKpa- 


N) 


ABJIACTCA CJIEACTBHEM HeBbICOKOFO COfep%KaHHA alpeHaMHa MU HOpalpenaluHnade 
B kueTKe. Tlospnenue cneundpuseckHx xpoMad@HHHBIX M HOPAapeHaJIMHOBEIX ff 
TpaHyJI yKa3bIBaeT Ha MOBBILUCHHe COJepxKaHHA STHX BeWIeECTB B KJI€ETKAaX, YTOIP 
YNIABNUBAeTCA C MOMOLLbIO STHX THCTOXHMHYECKHX MeTOOB. B cu1yuaax HHTeH-@ 
CHBHOM xpomMad@uHOBOM peaKUHH 3eEPHHCTOCTb TAKKEe OTCYTCTBOBAA, YTO OODAC- ie 
HAeCTCH, MO-BHJMMOMY, TEM, UTO OTIENbHbIe 3ePHa CJIMBaIUCb Mexy co6on,® 
3alOJIHAA BCIO WHTONMA3SMY KJICTKH. : 

TlocreneHHoe nosBlenHe XpoMad@MUuHOBOH 3ePHHCTOCTH M rpaHys HOpanpe-G 


HaJIMHa B IWMTOMIAa3Me KJIETOK MO3FOBOTO BelleCTBa HaANOvVeUHHKAa, HAaCcTyMaw-s 
ee BCE 3a LupysHoW OKpackoH WHTONMAa3MbI, OTMeyaoch H. A. Cmutren# 
B Mpouecce AuddepeHuMpOBKH STHX KNeTOK. i 

IlonyTHo ceqyeT OTMETHTb, UTO Y KOTAT, MOMMMO KapOTHAHOFO Tea, CKON-IO 
JieHHe XpOMaGhHHOBHIX BJIEMCHTOB ObIIO OOHAPYXKEHO B COCTAaBe BEPXHerO WeH- 
Horo CAMNaTHYeCKOrO y3la H NO xoLy Onyx arollero HepBa. Kpome Toro, no 
XOMy O6uleH COHHOM apTepHH y B3pocubIX KOIeK Obl OOHAapy2xKeH NaparauHr-|e 
JHMM, Pa3MepbI KOTOPOTO MPHMePHO B Ba pasa MeHbIIe, YeEM PasMepbI KaPOTHI- | 
Horo Tea. Kaerku sToro NaparaHryiuaA no cBoel cTpyKType Oblwiv momoOubI 
KJl€ETKaM KaPOTHAHOFO Tela, HO He JaBasiH xpoMadPuHHOK peakIuH. 

Hsyuenve WMTOOrHYeCKOH KaPpTHHb! K€TOK KapOTHAHOFO Tela Ha Mpena-f 
paTax, OKpalleHHbIX NO MenbLreny Cc NOKpackOH CBETVIbIM 3EJICHbIM, NOKa3aJl0,} 
YTO OHH pacnO/araJIMCb OKOJIO KPOBCHOCHBIX COCYOB B OHH WIM HeECKONIbKOd 
PANOB B Bue OCTPOBKOB MIM TAKeH HW OOMALaNM CXOAHbIMU WHTOMOPMYeCKUMH 
MpW3HakaMHW Y H3yYeCHHbIX HAMM XKMBOTHBIX. OTH KJIETKH HMC OKPYFJyIO WAM 
MOJIMPOHaIbHY1O PopMy, OKpyrioe aqpoc |—2 oTueTNHBO BbIPaxKeHHbIMH API 
KaMH M OOUIMPHOM SOHO WMTOMMASMbI, KOJMYECTBO KOTOPOH MporpeccHBHoO yBe- | 
JIMUMBaOCb C BOSPACTOM XKHMBOTHHIX. Kak NoKa3aJl0 CpaBHeHHe KapOTHHBIX Tew | 
2MOpHoHos (*,”), HOBOPO2eHHbIX H B3POCJIbIX MMBOTHBIX, Mopdonoruyeckas | 
XapaKTepHCTHKa CIeMM@MYECKUX KJICTOK KapOTMAHOTO Tesla W3MeHANach Hat 
MPOTAKeHHU SMOPHOreHesa HM NOCTIMOPHOHANbHOTO PaSBHTHA 2%KMBOTHEIX. Tak, | 
Hapsyly C yBesIMYeHHeM 3OHbI IHTOMIAa3MbI YBEJIMYMBAIOCh APO, a KOMUeCTBOS 
AMPbIWeK B Apax C BO3PaCTOM YMeHbIUaIOCch oT 2—4 y 3apompMel Jo 1—2 y |} 
BSPOCJIBIX 2KMBOTHbIX. CpaBHeHHe KJIETOK MO3FOBOFO BelecTBa HalMOueuHHKa 4 
M CHeUMpPHYeCKHX KJIETOK KaPOTHAHOFO Tea B3POCILIX 2KUBOTHHIX MOKa3aO, | 
4TO KJI€TKH UX, Kak WM Y 3apOMbIeH, HMeIH CXOMHbIE NPW3HaKH: OKpyraple') 
cBeTbie apa c 1—2 aqppmukamu nu OOwIMpHy!0, HHOra BakyouUsHpOBaHHyio4 
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OHY WHTOMMasMbI. B cocTaBe KapOTHAHOrO Tela, KaK HM B MO3FOBOM BelliecTBe 
aMOveyHHKa, BCerfa HMEIOCb HEKOTOPOe KOMMYECTBO CHMMATM4eCKHX HepB- 
bIX KJICTOK. 

B sakloueHve HeEOOXOMHMO MOLYePKHYyTb, YTO OOHApyxeHHe xpomadduHoO- 

OM peak, a TaKxKe COJepxKanne HOPadpenaluHa B ChelMpuyeckux KMeTKaX 
apOTHAHOrO Tela y KPOJIMKOB HW KOLIeK, MOKa3aHHOe HAMM BHepBHle, elle pag 
OMTBEPXKMaloT TOT (PakT, TO H B KJIETKAX KAPOTHAHOFO Tema HMEIOTCA BeLeCT- 
a, COMep2kaullMecA B MOSFOBOM BelllecTBe HalmoueuHUKa, T. €. XAPaKTepH3ylo- 
ve CHMMaTO-apeHaHHOBy!O CHCTeMY HIM CHcTeMy Naparanraues. Oru fan- 
Ble HAXOMATCA B MPOTHBOPeUHH C OOJIbIIHHCTBOM COBPeMeHHbIX HCCIeELOBaHHh, 
KOTOPbIX OTPHIlaeTCA XPpOMaPPHHHOCTS KJICTOK KaPOTHAHOFO Tea, Ha OCHO- 
aHMM 4ero OHO He MpHyNcAeTCA K CucTemMe nlaparanraues (°,14,15). Conocras- 
eHHe STHX PMCTOXMMHYeCKHX PeakUMH c rucTOreHe30M KapOTHAHOrO Tea U 
a3BHTHeM eFO KJI€TOK M3 CNOHTHOOMAaCTHYeCKHX ZICEMCHTOB BEPXHEFO WIeMHOrO 
MMMaTHYecKOrO y3vla yOexKaeT B TOM, 4TO KapOTHHbIe Tesla KPOHKOB HU KO- 
(eK ABIAIOTCA NaparaHrauaMn. 
~ -Y [pyrax u3yueHHerx xKMBOTHBIX (MBIIM, KPbICbI, MOPCKOM CBUHKU, CO6o.A) 
B K€TKAX KAPOTHAHOrO Tela XpoMadPuHoBaA peakIHA HU peaKILMA Ha HOpaspe- 
HaJIMH He Obl OOHapy2KeHbl. 
— Uacto na6s10daemMoe oTcyTCTBHe XpoMadpPuHOBOH peakILHH B KeTKAaX Kapo- 
THAHOrO Tela HeEOLHOKPaTHO oOOcyxanocb B WHTepatype. Tak, Batuxka (2%) 
CUHTal, UTO KApOTHAHbIe Tesla He€KOTOPbIX %KMBOTHbIX HMKOra He CoOepxKaT 
XpoMaduHOBbIX 32/IEMCHTOB, IIPHCyTCTBHe KOTOPBIX OH CBHA3bIBasI C yuacTHeM 
CMHMMaTHYeCKHX BeTBeEH B HHHEPBall\HH KapoTHAHOrO Tema. OgHaxo Ayame (*) 
Halle], UTO KAPOTHHOe TeENIO €XKa XOTA MH HE COMEPXUT XpOMadPHHOBHIX IIeMeH- 
TOB, HO OoraTO HHHeEpBUpyeTCA CUMMaTHYeCKMMH HEPBHbIMH BoOKHaMH. Jipyrue 
aBTOPbI MOMaraloT, UTO KETKH MaparaHrJiHeB MOTYT HaXOAMTbCA B pasHbix ta3zax 
cekpeTOpHoro WukJa ((7) H Ap.) H B KaKHe-TO NepHOsb ObITh HEX POMadbPHHHbIMH. 

Ha ocHOBaHHH Halllero MaTepHasa MOXKHO MpHHTH K BbIBOAY, 4YTO KMeTKH 
KapOTHAHOPO Tela B Ppa3JIMUHbIe BOSPaCTHble MePHOAbI *KH3HH HKHBOTHOFO Haxo- 
IWMWIMCb B Ppa3JIM4HbIX (PYHKIMOHAIbHbIX cocTosHuAX. Ha 9TO yKa3bIBalO TO 
O6CTOATEJIbCTBO, YTO Y MOJOMbIX KPOJIMKOB XpoMadpPuHHoOBaA peakiHA HaGw10- 
aaCb TOJIbKO B HEKOTOPbIX KJI€TKaX, B TO BPeMA KaK Y B3POCIbIX Xpomaddnu- 
HOBOH peakilHeH OOmafaso Oobilee UNCIO KeTOK B 3TOM OpraHe. Y KoOUIeK, 
HampoTus, B Ooee MOJONOM BOSpacTe HaOMIOJalacb MaccoBad xpoMadpuHoBadr 
peakilMA, TOrma KaK Yy B3POCMbIX e10 OOaqaNH OAHHOUHbIe Ppynnbl KeTOK. 
HeoluuakoBad MHTCHCHBHOCTb OKPaCKH KJI€TOK KapOTHAHOrO Tela y OHOrO 
WU TOrO Ke MKABOTHOTO TaKKe YKa3bIBaeT Ha TO, UTO KJIETKH HAXOMATCA B Pas- 
JMUHbIX (PPYHKILMOHAIbHbIX COCTOAHHAX, CBASAHHbIX, NO-BHAMMOMY,C pa3HbIMi 
cTaqMAMM CeKpeTOpHOrO Yuka. 

HenoctToaHcTBo THCTOXUMMYeCKUX peakIUMH Ha cCOJepxaHHe apenaluHa U 
HOpasipenasuHa, OTCYTCTBHe ee Y HEKOTOPHIX BHJOB XKHBOTHbIX H H3MCHYHBOCTL 
B 3aBUCUMOCTH OT BOSPaCcTa, OTMMUAIOIMe KJIETKH STOO OpraHa OT KeTOK Apy- 
THX y3JIOB CHCTeMbI, B UaCTHOCTH OPIOlHO-aOpTaJIbHbIX H MO3FOBOro BellecTBa 
HafMOueuHhka, MOMMexKaT ZKCMEPHMeHTAJIbHOMY BbIACHEHHIO. 


VuctutyT mopdosornu xxuBoTHEIX uM. A. H. Cesepnosa Ilocrynuao 
AkajemuuH Hayk CCCP 22 V 1959 
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86; 142 (1928). 1®©L. Ross, Anat. Rec., 129, Ne 4, 433 (1958). 1° H. Schwarz- 
Karsten, Zs. Anat. u. Entw., 113, 1, 39 (1944). 17 M. Watzka, Handbuch der Mik- 
roskopischen Anatomie des Menschen, ed. by W. V. Méllendorf., 6, Berlin, 1943, S. 262. 
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TEHETHKA 


C. TEPLIEH30H 
MYTALHA NOJIMSIATPEHHbBIX BAHPYCOB 
(ITpedcmaeneno axademuxom A. B. [aanadunem 1 VI 1959) 


VispecTuo, uTO pH 3a601eBAHHM pa3HbIX BUJOB UELYeKPbIVIbIX HACCKOMBIX [& 
AJCPHLIM MOIHILPO30M OOpasyIOWHecA B HX KJICTOUHBIX Apax OeKOBbIe KPH- ff 
CTAJLJIbI-MOJIM9IPbl UMEIOT XAPAaKTePHY!O JWIA Kaxkoro Bua copmy. Kak MbI No- fy 
Kasaslu pauHee (24,°,"), 9TH pasHuHaA B POpMe NOMHSAPOB OOYCMOBJEHbI He BUJLO- 
BLIMH OCOGCHHOCTAMH XO3H€B, a CneludHyYeCKUMH CBOHCTBAMH BHPYCOB, BbI3bI- & 
BalOlluxX 3a6O0leBAaHHe: MPH WCKYCCTBCHHOM 3aPaxKeHHH Pa3HbIMH BUpycaMyH jf 
AJepHOrO MoMMaApoO3a ocobeh OHOTO BHa HACeKOMBIX OOPasylOTCA MOJMIAPbL 
pa3sHOH (PoOpMbI B 3aBHCHMOCTH OT TOFO, KAKHM BHPYCOM OHM ObIWIM 3apaxKeHbl; F 
HalpOTHB, y PaSHbIX BHJOB HaC€KOMBIX, 3apaxKeHHbIX OMHHM H TeM 2Ke BUpy- [f 
COM, OOpa3yIOTCA MOMHSAPbI OMMHAKOBOK POPMbl, XapaKTepHOH AIA 9TOTO BH- 
pyca. OnHaKo, Kak OTMe€4aIOCb HECKOJIBKHMH aBTopaMH (78,? 3), B TKaHAX NOTH F 
KaxKOrO HAC€KOMOYFO CpeH MHOXKECTBA AMep C NOMMIAPAMH THNHYHOH MIA aH- | 
HOrO BUpyca POpMbI H3pekKa BCTPevaIOTCA OTEJbHbIe Apa C MONM2ApaMu Apy- | 
rou, arunMunHon, dopmpl. [logqoOupie cryyau OOpa30BaHHA B CMMHHUHbIX Apax & 
ATHNMYHbIX MOIM9APOB MbI HaOsIOJaIu NpH 3apaxKeHHU MHOFHX BHAOB HaceKO- § 
MBIX JIOObIM H3 WIeCTH H3y4aBIUIHXCA HAMM BUpycoB AepHoro NomHagposa. F 
Pan cooOpaxkeHuit 3aCcTaBllAJI YMaTb, YTO BOZHHKHOBeCHHE TaKHX ATHMMUHBIX |f 
MO CBOeH POPMe NOMHSLPOB OOA3AHO MYTALLHAM COOTBETCTBYIOWIUX BUpycos (72). 
SOTO NpeANoomweHve ObIIO NOATBEPxKAeHO CELYIOULMMH OMbITaMH. 

Kykouoxk Ay6osoro meiKonpsaja (Antheraea pernyi Guér.) 3apaxkanu Benph- | 
CKMBaHHeM MOMS LpoOB STOrO 2%xKe BHAA H, KOrla Y HUX NOABJAUCb B reMouumdbe § 
e/MHMUHbIe CBOOOMHbIe NONMSApbI, Opanu UX reMomuMdy, pasOaBasu cTepusb- | 
HOH BOsOH B OTHOWeHHH | - 107 —1.- 108, uw aTy »xKH_KOCTD BCNpLICKMBaIE ) 
3JOPOBbIM KYKOJIKaM TOrO Ke BuJa no 0,05 ma Kamyon. Uepes 9—11 aHek vacTh. ¢ 
9TUX KYKONOK (20—40% B pa3HbIx OMbITax) 3a6o1eBana NOmMa,po30m. Temomun- ¥ 
tba TAKMX 3a00eEBLIMX KYKONOK UCCMeqoBalacb MO MUKpocKonoM. Y orpom- 
HOrO OOJbUIMHCTBA HaOOfaacb OObI4Had KaPTHHa: MOUTH BO BCex NMopaxkeH- 
HBIX ALPaX ObwVIM NOMMILPbl THNMYHOK Aa BUpyca RyGoBoro wenKoNpsAa TeT- 
PparoH-TpHTeTpaspH4eCKOH (OPMbI CO CrviaxKeCHHbIMM yruiamu (puc. 1), u aM ff 
OueHb PeAKO Nonawasucbh CAMHMUHBIe KICTKH, B AL Pax KOTOPbIX NOMUIAPbI UMe- 
JIM Ty WH MHy!O aTHNMUHy! Gopmy, yale BCero reKcasAqpuyecky1o (KyOu4e- 
ckyi0). Ho B ofHOM H3 HECKONbKUX COTeH 3apaxKeCHHbIX TAKUM O6Pa30M KYKOJOK 
oko0 90% mopaxKeHHEIX AJep COfep2KaH NONMZApHI OTYeTMUBOH KYOHYeCKOIT | 
(bopMBI, HU TOKO NpHMepHO B 10% nopaxeHHbIX AJep NOMMSApbI MMeIM THTMMU- | 
Hy!0 dopmy. IlocnegxyioujuM 3apaxKeHHeM 3OPOBbIX KYKOJIOK pa3BeMeHHOH re- } 
MOJHMOH STO KYKOIKM YalOCb NOMYUMT y HECKOMbKUX KYKONOK O6pa3zoBa- | 
HHe MCKJIIOUHTeIbHO KYOMYeCKUX MOIMSIPOB HW BbIAeIHTb TAKUM OOpa3om UH- | 
CTbIM LITaMM STOrO MyTaHTHOrO BUpyca, KOTOPHIii B MHOTOUMCIeCHHBIX JabHeli- 
WMX MaccaKax COXpaHAeT CBOUCTBO OOYCOBIUBAaTb pasBUTHe KyOMYeECKHX NO- 
JIM9ApoB (puc. 2). 

Ilo cBoeli pactBopumocTu B cnaObIxX Wen04uax HM MO NposomKUTeNbHOCTH | 
MpOTpaBJMBaHNA, HYKHOM JIA MpHoOpeTenuA CMHOCOOHOCTH OKPAalIMBaTECsA PH | 
CTOJIOTHYCCKHMH KPaCHTeAMM, NOMMIAPbl MYTAHTHOFO WITAMMa He OTWHUAaIOTCA! 
OT THIMYHEIX NOJMI4POB AyOoBoro wWeKONpAAa. QleKTPOHHOMHKpocKonuye- 
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e HCCJleqOBaHHe BHPYCHbIX YaCTHL, BbIJeNeCHHbIX H3 MYTAHTHbIX HW W3 THMHY- 
X TIOMMIIPOB, He OOHapyxHIO MopdosorMyueckHx pa3smM4uH 9TMX YacTUM: 
THMNHYHOM, H B MYTAHTHOM LTaMMe BHPyca MaJOUKOBHHbIe YaCTHILbI HMeoT 
JIeCTBeCHHbI€ PaSMepbI UH BCTPeualOTCA Uallle B BUe NYYKOB, perxke NMoosuHou- 
, TpW4eM COOTHOMWeHHe TEX H APyrHX HM pasMepbI WYYKOB B OOOMX cyuaax 
HaKOBbI (pyc. 3). 


Puc. 1. Terparou-TputeTpasapuyeckue MOHoAph! (cpez- 

HHH pasMep~1,5 py), OOpasyloulHecd MpH 3apaxKennH 

HaCeKOMBIX THNHUHBIM BHPycOM AfepHoro MomMaTposa 

Hy6oporo weiKonpsqa. @—B CObINHOM MMKpockone; 
6 — B 3I@KTPOHHOM MHKpocKore 


OyHako MexKAy THNMYHBIM WH MYTA@HTHBIM WITaMMaMH 9STOrO BUpyca cyulect- 
TOT, KpOMe pa3HOH *opMbI NOMMEApPOB, MH HeKOTOPHIe Apyrve pa3snuuna. IIpu 
paxKe€HHH MYTAaHTHbIM WITaMMOM B KJI€TOUHDIX Apax oOpasyeTca B cpeqHem 
ibluee 4HCIO Goee MeJIKUX TMONMIAPOB, YeM TPH 3apaxKeHHH THMMUHbIM 
ipycom. Kpome Toro, MpoOIKUTeEIbHOCTh NepHosa OT 3apaxKeHHA JO cMepTH 
WM KOMHATHOM TemMepatype, MO-BUAHMOMY, HeCKOJIbKO OoubuIe y MyTaHTHOrO. 
ramMMa, 4em y THnMYUHOrO. IIpu noHMxKeHHOM Temnepatype (12—16°) 3apaxe- 
[€ KJICTOK MYTAHTHbIM BHPYCOM, OYCBUAHO, MpPOMCXOMHT Jierue, YEM THMMYHBIM: 
IM 3apa3HTb KYKOJIOK CMeCbIO OOOHX LWITAMMOB BUpyca HM MOMeCTHTb B NOHH- 
sHHYIO TeMMepaTypy, B OOMbINHHCTBeE AJep PasBUBaIOTCA NOMHOAPbl MYTAHT- 
i (KyOu4eckOH) POpMEI, a B AHAJIOrMUHBIX OMbITAX, NPOBeeCHHIX MPH KOMHAT- 
H TemMepatype, B OObUIHHCTBE KJICTOK MOMHSAPbl HMeIOT, HaNpOTHB, THNMU- 
yo (TeTParou-TpuTeTpasipnyeckyio) qopmy. Ora nocieqHAA OCOOeHHOCTH 
TTAHTHOFO BUPyca NOATBepxAaeTCA WH HaOJIOJCHHAMH, MPOBeCHHbIMH Ha Ky- 
KaX MyOoRoro WeikonpsAsa, NOrHOmux OT MNOMM2{posa BO BpeMA OCeHHeH 
THBalMH KOKOHOB — Mocyle TOrO, KaK pa3BHTHe ryCeHMM NATOrO BOspacrTa, 
TeYeHHE KOTOPOFO MPOMZOUIIO 3apaxeHHe, MpoTekaslO B YCOBMAX Mpoxal- 
H moron. Y TakKHX KYKOJOK Apa C aTHNMUHBIMH NONM2ApaMu KyOuyecKkon 
PMbI BCTPeyaloTcA ropasfo yale, vem OOpluHO. BepoxTHO, cylecTBy!0T u 
yrve pa3IH4HA M@XKLy THNMUHBIM H MYTAHTHBIM WTAaMMaMH JaHHOrO BHUpyca, 
TODbIC BLIACHATCA B XOMe MabHeHWMX McceqOBaHHH. 
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Y oco6eli qyOosoro menKOMpaAya, 3apaxKeHHbIX ONMCbIBACMEIM MYTAHTHBL 
BHUPYCoM, cpewM afep c KyOuYeCKHMH MOMMITpaMM M3peMKa BCTPedaloTCA O1/y 
Te@IbHbIe Apa c HOMMaLZpamu THMMIHOM PopMbl. Take MOMM9pbl BOSHUKAION), 


i 
bo 


OYeBUAHO, BCeACTBHe OOpaTHO MyTaluH Bupyca. OTO moATBepxMaeTCA TeM 4 
4TO W3 KYKOJIOK, 3aPaxKeHHbIX MYTAHTHBIM BHPYCOM, HaM y/\a/lOCb BbIeMT 
THUMMUHbIM WITaMM BUpyca nocpenei|- 


HbIe HaOMIOLeCHHA MO3BOJIAIOT ay 
MaTb, UTO OOpaTHble MyTalM BUPyc|y 
Cc KyOW4eCKHMH MOM9ApaMu K Th) 
TIMUHOMY MIPpOHCXOLAT HECKOVIbKO Ye) 
me, YeM MyTaILMM THNMYHOrO BUpyc 
K (opMe, OOycOBMBalOlleH oOpéli 
30BaHve KyOW4eCKHX MOMHOAPOE!) 
OHaKO JIA Gosee TOUHOFO OMpesjese yp 
HMA UYaCTOTHI MyTAaIlHi B OOOHX Hé| 
npaBeHHAX HeEOOXOLMMBI [aJibHeki: 
wive HCCleqOBaHHA. | 
Kpome aTHNM4HbIxX mNMomHaLpolh 
KyOueckol (opMpl y . HaceKOMBIx|I) 
3apaxKeHHbIX BHpycoM mMowH2po3 4 
my6oporo WwelKoNpaqa, uHorg| 
BCTPe€UaIOTCA ATHIMYHbIC MOMMIKpié 

B u Apyrou dopmpt. Tak, Mbt HAaOJIIC © 


L 
_ HMA B Ape NomMaqpos Terpasypue 
Puc. 2. Texcasqpuueckue momMeqppl (cpeqHuH = yecKoli (POpMBI HW OHO Apo, B KO 


pasmep ~1 p), oOpasyloliuecd Ip 3apaxkeHun 
HaCCKOMBIX MYyTAHTHbIM BHpycOM sepHoro 10 POM Osea a pomooxo)) 


TomH9npo3sa yOosoro werKonpaya. a—s AeKASIPHYeCKyto (bopmy. O6e arti 
OObINHOM MMKpocKone; O—B 9eKTPOHHOM aTHIITMUHbIC (popMbI NOJHSLPOB BO3 


MUKpOcKore _ HMKalOT 3/eCb 3HAaUHTebHO pexele 
uemM KyOuuecKan. i] 

Bupye sfepHoro MomMaqposa TyTOBOorO WenKoNpAga, OObI4HO OO ycOBJ 
BalOUlMH pasBUTHe PoMOO-oOfeKasqpuMyecKUX NMOMMILPOB, TakxKe Maer myral 
WHH, XapakTepH3yemble OOpas0BaHHeM MoM24poB aTuMMuHOM dopmul. Y 3al 
PaxKeHHbIX 3THM BUPYCOM HaCe€KOMBIX Mbl HaOMOMaIM CAMHMYHBIe AQpa c TeTpall 
9,pPHYeCKUMH WIM, pee, KyOMYeCKMMHM NomMe_qpamu. C MOMOULbIO MAKpoMaHHe 
NY JAM W3 OOJbHOM TyCceHHUbl TyTOBOrTO WeNKONpALa Obl0 u3BMeYeHO ATpMl 
C TeTpas{pHyeCKHMH MOM3qpaMH, KOTOPLIMM ylalOCcb 3apa3HTb 340poByto © 
cenully. TakuM o6pasomM Obl BbIe1eH MYTAaHTHbIM WITaMM BUpyca nom HaAposs! 
TYTOBOrO IWeIKONpAAa C TeTpasqpMyecKUMM NOHIpaMu. OTOT wiTaMM mpoute ‘ 
HeCKOJIbKO MaccaxKeH, HO 3aTeM, K CO*KaeHHIO, ObII YTepAH H3-3a IpuMellaBiueli | 
cA OakTepHabHOH MHeKIUMM HM OTCYTCTBHA JOCTaTOUHOFO UuCa MOMOMBITHELS 
HaC€KOMBIX B CBA3H C OKOHYAHHEM Ce30Ha BEIKOpMKH. HegaBuo Aitsapa (*) co} 
OOULH O BbI,eeHHH MM ITaMMa BUpyca MomM9a{po3a TYTOBOrO mMeAKONPAN 
c KyOw4ecKHMM Momuapamu. 

IIpv 3apaxKeHuM HaceKOMBIX JNOOBIM H3 H3y4aBLIMXCA HAMM NOMMS_peHHBT 
BHPYCOB Apa C aTHNMYHbIMA MOMMILPaMM BOSHUKAIOT BCerfa M60 MOoMMHOUKe 
JIMOO (3HAaYHTebHO pexke) HeOOMDIIMMM Tpynnamu cpequ azep, MOJIM3IPbI B KO! 
TOPbIX HMeIOT (OPMY, THMMUHYIO Ana QanHoro Bupyca. IIlpu stom B KaxKson! 
OT/€IbHOM Ape POpMa BCeX MOMMITPOB, Kak MpaBHsO, OLMHAKOBA. Oro cnpaBex 
JIMBO HM JIA CiLy¥aeB UCKYCCTBEHHOFO 3apaxKeHHA HaCeKOMOFO CMeCbIO THMMY 
Horo H MyTaHTHOrO BUpycos. Cka3aHHoe CBeTeMbCTBYeT O TOM, UTO B Ap 
OObIYHO MPOHUKaeT TOMbKO OHA BUPyCcHaA yacTuLa. 

OjHaKO, Kak MbI OTMe¥asH paHee (1), OUeHb PeMKO B OLHOM Uf TOM xKe Ape) 
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peuaroTCH MOMMSAPbI THNMUHbIe H MYTAHTHbI€, KOTOPbIe Pe3KO OTJIHYAIHCh Obl 
OBPeMeHHO HM pa3MepoM H dopmok. Takol ABOMHOK AuMopdu3sm momHsLpoB 
JLHOM Sipe (r0 pasmepy 4 110 (bopMe) MbI OOBACHAIM JBYKPaTHbIM 3apaxe- 
M KJI€TKH THUHYHOK HM MYTAHTHOM BHPYCHbIMH YacTHIaMH. B wacrosuree 
MA TOJIYYCHbI HEKOTOPbIe 9KCMEPHMEHTAJIbHbIe NOATBEPK CHUA MpaBHJIbHOCTH 
TO TOMKOBAHHA. OTH pesKue CyYan MO3BOMAIOT AyMaTb, UTO pH MyTalHAx 
TH 1PCHHBIX BUPycoB (opMa MOHIIPOB MeHAeTCA BCeENCTBHe H3MeHeHHA 


Pue. 3. Uactuybl Bupyca sAepHoro NomMezposa AyOoporo weIKoNpsAga. 
a— THnMUHbIM WramMM; 6 — MyTaHTHbIM wtamM. JlimHa yacTH, B Cpel- 
Hem ~300 Mp 


YYKTYPbI MOJIEKYJI MOMHIAPeHHOrO Seika, a HE B Pe3yJIbTaTe H3MeHEHHA YCuO- 
M KpHCTaJIMsaluH. 

MyrauHTHpie (popMbI MoOHIApoB, HaOwOMaBLIMeCA HAMM y KaxKOro U3 U3y- 
HHbIX BHPYCOB, HaMOMHHaIM (POPMbI NOMHILPOB, THMMYHbIe WIA Apyrux mo- 
9PCHHbIX BUPyCcoB. ITO jlelaeT BEPOATHbIM MOHO(MMeETHYeCKOe MPOHCXOxK- 
HHe BCeH OOMbINOH TpyNMbl AJePHbIX MOHSAPeHHbIX BUPycoB HW TOBOpHT 
rOM, UTO pasJIMYHA MexKAyY HAMM BO3HHKJIM MYTAIMOHHBIM ITyTeM. 

Jlo cux mop MyTalluu BupycoB OOHapy2xXHBAaIM T1aBHbIM OOpasoM M0 u3Me- 
HMIO HX AHTHTeHHbIX CBOHCTB, BUPyJICHTHOCTH, MaToreHeTHYecKoro 9c:ppekTa 
KPyra 3apaxkaeMbIX HMM XO3HeB. YueT TaKOFO pola H3MeHeHHM TpeOyer npH- 
He€HHA CPaBHUTeIbHO CJIOXKHbIX MeTONOB. MyTalHv NOHSAPeHHbIX BHPycos, 
[PaxKarolluecA B YeTKUX UH MeErKO HaOOaeMbIX MOPMOOrHYeCKHX H3MeHe- 
AX MOIM2IpOB, MpeACTaBJAIOT OUeCHb YOOHY1O MOJeb, UCHOsIb3OBaHHe KOTO- 
H JOIKHO MO3BOIMTb U36erHyTb MHOFHX TpyfHocTeH, C KOTOPBIMH MpHxo- 
TCA CTAJIKUBaTbCA MPH M3yYYCHHH MYTAaLMOHHOrO Mpomecca y Apyrux BUpycos. 


VWucrutyr 3000rnu Tlocrynuso 
Akanemun uHayK YCCP 28 V 1959 


UMTHPOBAHHAA JIMTEPATYPA 
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[HH YPOBHOJOrH\ 


E. M. KPOXHH 


O BJIMAHWH KOJINYECTBA OTHEPECTOBABIIUX B O3EPE 
NPOM3BOAUTEJIEA KPACHOMW (ONCORHYNCHUS NERKA) 
HA PEX)KAM BHOrEHHbIX JJIEMEHTOB 


(II pedcmaeaexo akademuxom B. H. Manownuroeoim 3 VI 1959) 


Ele B Havale TpHAMaTbIxX rofoB J>KeqM, Ha OCHOBaHHH CBOHX CCIE OB) 
Hui Ha 03. KapayKx (AnscKa, 0. Kaba), BbICKasa/l npeqmooxenne, 4) 
TPYHbl OTHEPeCTOBABLIMX MpoNsBo_NTeNeH KpacHol (Oncorhynchus nerka) | 
JIMIOTCA CBOCOOPasHEIM yLOOPeHHeM WIA HepecToBoro BoOoema (*). BansHue Cp 
HePeCTOBABLIHX MpousBoyuTetei ropOymmu (O. gorbuscha) Ha ru.poxuMAyy 
CK Ppe2KHM PeKH OpviO MOKa3aHO Ha Tipumepe p. Bowpwion (+). YAoOpsrouy 
adeKT «CHEHKH» * Obl TO32KEe MOMPOOHO paccMOTPeH MHOW JIA psa o3ep (Hf 
Hakouell, mo3xe Obl MmpousBefseH pacueT OanaHca docdatos Aa JlaibHel 
osepa (6acc. p. NaparyHka, KamuarKa); 0Ka3asl0cb, UTO 3a C¥YeT TPyNOB OTE 
PpeCTOBABLINX PbIO B OZEPe CO3AaeTCA NMOMOXKUTEMbHbIA OaaHc docdatos, Mp; 
yeM IIOCTYMIeHHe B O3epo pocdopa B BHJle CHEHKH B CpeHeM CocTaBuAeT 1/4 OF 
ulero mocrymieHuA cboccopa B Booem (*). OHOBpeMeHHO ObIIO MOKa3aHO, uf 

BOJa HePeCTOBbIX O3eP 3HAaUNTeIby 
Bales altho 6oraye docdatamu, 4eM BOsa oO8ep, 
UCNOJIb3YEMbIX KPaCHOH JIA HeEpecnil 


ie He ! 

SECM EN etl diek & 3a mocmenHee fecaTuieTHe 3aXx) 

K ao ae Os Et Ran iee = MpowsBoLHTeNeH. KpacHoH B JlanbH) 

A ot Syeae Fish ROMS O3epO 3HaUHTeIbHO CHHB3HICA. B cpel 

hea ae or ee hh | an HeM 3a nepHoy 1937—1947 rr. B o3e (0 
1939 | 49 | — (49501 43 | 410 "POxomun0 fa Hepecta 55,2 TB 


1940 | 71 | 150 | 1951] 7 | 90 wryk xKpacnoh (20—100 Tuic.), a 
1941" | 37-140 Wage n5 (ean 90 mepHogq 1948—1958 rr. tonbKo Gi 
ve a i ei me ri tbc. uiTyk (1—20 thic.). [lia orpe} 
1944 Ef: 140 | 4955 | 4 104 Ha BOIMpOC O TOM, CKa3aJIOCb JI 3TO 
1945 | 64 | 130 |1956| 9 88 pexkuMe OMOreHHbIX 3I€MeHTOB, con) 
1946/55!) 440 W957 7 92 CTaBUM KOJINYeCTBO (ocaTOB B BOJH! 


1947 | 23 | 130 || 1958 | 10,5 | 83 macce JlaIbHero O3epa WIA COOTBETCTB) 


Cpean.! 55,2 | 438 |Cpeau. 9,2 1 98 FOULHX TepHOOB (CM. Tak»xKe puc. 1) 
18 cpaBHeHusa H386paHo KouMueCTIE 

Ce ea pane a 1937—1959 rr.: dbocaToB B KOHUE OCeHHel WHpKyul 
BOL ie ees Ms uuu. B stor nepHox cbocdarsi 6piBator af 


HOOOpa3HO pacnpeeeHbI BO BCeli BC 
HOH Macce M OTJeJIbHbIC MpOObl BECbMa PeNpe3eHTaTHBHbI MA (bocToB B O3e 
B WesoM. B Tomy >Ke B KOH OCeHHEH WMPKYJIALMH, B CBA3H C OCNaGeHHeM OF 
JIOTHYeCKOH + AKTHBHOCTH B BOMOeMe, CHJIbHO 3aMeNIAeTCA Kak noTpeés i 
He, TaK HW pereHepaluA docPopa; nosToMy KoOHel, oceHHelt LUPKYJAL f 
YOOHO IIPHHATb 3a MOMEHT, XapakTepH3yICULN TosoBoli utor B 6anaBl 


(bocepa (a BeposATHO, HM OpraHHuecKoro BEIeCTBa) B BOOeMe O3EPHO) 
Tuna. i 


* Tpylbl oTHepecTopaBuinx pid. 
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- CopeplieHHO OUeBHAHO, YTO KOMMYeCTBO *ocdaToB B Ba pacCCMaTPHBaeMbIX 
pHola Nep2KuTCHA Ha PasHbIX yPOBHAX, AOCTATOUHO YCTOHUMBHIX MIA KarxK oro 
“Hux. B cpegquem Jia Mepporo THNMYHO OKOO 140 mr/M? P2O; B KOHUe OceH- 


MblC Win. 


Puc. 1. [Ipomyck Kpacuoh B JlambHee o3epo (a) M KOMMUECTBO B HEM 
tboctbatos (6). IlyuxTupcm noKa3aHbl MHOrOeTHHe cpeqHHe 


“H WMPKYJIAWHH, Wis Broporo —okono 100 mr/m?® P2O;. OcHoBHon 3anac doc- 
ATOB B O3ePe CHH3HJICA 3a paccCMaTpHBaeMbI Nepuosc 6,0 704,3T., T. e. MOUTH 
A OJHY TpeTb. CoxpaHHTCA JIM KOMHYeCTBO CPocHaToB B MaJIbHeHWIeM Ha COBpe- 
2>HHOM YPOBHe HH OyeT ellie NafaTb — MOKA HEACHO, HO TEHJCHUMA K MaJib- 
MINeEMY TaeHHIO HamMeuaeTCcsA. 

O 3HauHMTeJIbHOM CHMXKEHHU KONHUeCTBa cocdata B JlambHeM o3sepe CBHLe- 
JIbCTBYeT H CpaBHeHHe UX PePTHKasIbHOrO pacnpefseleHHA B aBryctTe 1958 r. 
pacnpefeteHuem B aprycte 1944 r. (THNMUHDIN TOA WIA BbICOKOrO YPpOBHA 
ocaTOB); MOXKHO vler- 2,0, ———> 
9 3aAMe€THTb, UTO B 40 60 120 160 200 C40 mefra? 
58 r. KomuuectBo 2 eee 
octpaTOB Ha BCeX Fo- 
A3OHTAX ObIIO 3HaAuH- 
JIbHO HHxKe (puc. 2). & 

TakuM oO0pa3om, 
—aGMIONAaeTCA MODI 
APaJJIeEIM3M MexKy 
1WKEHHEM UHCJICHHO- 

‘M KpacHou, npoxossA- 
ef Ha Hepect B Jlab- 4g 
ec o8epO, H KONMUeCT- 4 


)M cbocdatos B ero. Puce. 2. BeptukalbuHoe pacnpeejenHe cdbocdatos B JlambHem 
YIHOH macce. osepe. SallTpHXOBaHa Pa3HOCTb Mexjy cofepxanHem (poc- 


Bee ¥3,102%KeHHOe datos 1944 w 1958 rr. 
JBOPUT O TOM, HUTO 3a- 
YL HEMOCTATOUHOFO KOJIMYeCTBA MpPOH3SBOANTeNeH KPaCHOH B HepeCTOBbIit BO- 
JEM OKA3bIBae€T HE TOJIbKO TIPAMOE OTPHMATEJIbHOE BO3JeHCTBHE Hd (CC suine— 
-HHOCTb, HO OJHOBPe€MEHHO BbISbIBaeT TyIyOOKH€ H3MeHEHHA B KPyroBopoTe 
ILeCTBa B O3e€PaX, KOTOPbl€e KOCBCHHbIM OOpas0M, yepe3s KOpMoByIO Oa3y, 
OTYT MONOMHUTeIbHO TOHH3SUTb sdPeKTHBHOCTb BOCIIPOH3BO]ICTBa. 


Kamuatckoe oTyeleHie THxOOKeaHCKOrO HUHCTHTYTa Tloctynusto 
pbl6HOTO §=xO3siicTBa HM OKeaHorpadun 26 V 1959 


WHMTHPOBAHHASA JIMTEPATYPA 


LE. M. Kpoxuu, ®. B. Kporuyc, Mss. Tuxookeanck. HayuH.-Hccn. HHCT. 
16H. xo3. HM OKeaHorp., 9 (1937). 72 E. M. Kpoxunn, IlapatyHckue osepa (ruq- 
rpadusa,  raLposorus, 6uonorua), J,ucceprayya, Wucr. reorpacun AH CCCP, 1948. 
E.M. Kpoxun, Has. THxookeaHck. Hay4.-CCJ. HHCT. pblOH. x03 HM OKeaHorp., 45 (1957). 
Gr Ynday et al., Bull, Bursof Fish,, 47 (1932). 
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BHOXUMH§ | 


Ynen-Koppecnonzent AH CCCP C. E. CEBEPHH, B. MI. CKYJIAYUEB u JI. JI. K HCE JIEB | 


PETYJIALLMA FEKCOKMHA30N SOChOPHJIMPYIOWETO 
WH HE®OCGOPHJIMPYFIOWEFO OKNCJIEHHA 


PasBuTHe yYeHHA O COMPsAXKEHHOCTH OKHCIeHHA HM PocopHMpOBaHUA MPH) 
B@1O K OOHapyXeHMIO ABYX THNOB peaKUHH ONOMOPMYeCKOFO OKHCIeHUA: COMpA-| 
XKCHHBIX C CoctbopHMpOBaHveM H HAYyWIMX He3aBHCHMO OT cpoctpop uM poBaHusl|i 
(1-4), Sro apjeHue, O6osHauaemoe OOBINHO Kak (PeHOMEeH AByX MyTeH OKHCIeHHS H 
B JibIXaT@IbHOM We, 3acTaBJIAeT MepecMOTpeTb PAN MPHMepoOB, MPHHATHIXT 
IIpH H3yYeHHH OKHCIFTebHOrO (OCPOpHJIMPOBaHHA, B YaCTHOCTH MpPHMeHeHHE| 
TeEKCOKHHA3bI HM TIIOKO3bI — CHCTeMbI, aKIeENTHPyouleH MakpospruyeckHi (hoc: | 
tbat (~P), o6pasyembii Np OKHCIHTeIbHOM coc*opHIMpoBaHHH. 

B wactosileh pa6oTe W3y4yalocb BJIMAHHe TeKCOKHHa3bI WH TVIIOKO3bI Ha) 
CooTHOMIeHHe cocdopumHpyroulero MH HecbocopHMpyioulero MyTeH OKHC-|) 
JieHHA. 

l. TWepekntwueunune Ha Pochmopunaupywmee oxucure| 
Hue. Oxucnenne u tochopusiipoBaHHe MHTOXOHApHH meyeHu rowy6a u3Mepa-) 
Och MO paHee onucaHHO MeroguKe (°). [penapaT rekcokuHa3bl Obi Nomyyer 
no Beprep u ap. (°) qo 5-H craquu ouncTKU c nocielyrouluM 12-uacoBbiM AMasHu- 
30M mpoTuB 1% pacTBopa rvHOKOSBI. 


B peakKIHOHHOM CMecH MoKa3aHa Ha puc. |. | 

B orcyTcTBve TeKCOKHHa3bI OKHCIeHHe CyKUMHaTa Mpoucxog_uT 6e3 yOpinys 
HPO, u, 10-BHAMMoMy, HeT HesaBHcuMo OT dbochaTa HU aleHHOBOM CHCTeMBI.! 
UCKJIOUe€HHe KOTOPbIX H3 PeaKI[HOHHOM CMeCH CYIeCCTBEHHO He BJIMAe€T Ha CKO} 
PpOcTb OKHCJIeHHA. C oOaBIeHHeM TeKCOKHHA3bI B Pe€aKILMOHHYIO CMeCb TlOABA 
JIACTCA OKMCIMTeIbHOe ocopHiMpoBaHve, KOTOpoe focTuraeT MaKCHMyMe! 
TIPH OMpeeeHHOH KOHIWeHTPallWH TeKCOKHHA3bI, YCIOBHO MpHHATOH 3a | | 
Ui JlaJibHeMWlee YBeIMYeHHe KOJIM4YeECTBa TEKCOKHHa3bI B HHKYOaMOHHOM cMmecr) 
yxKe He BJIMAeT Ha CKOPOCTb cbocopHsupoBaHuA. M3 puc. | BugHO, 4uTO reKco'} 
KHHa3a CTHMYJIMpyeT He TObKO (bocbopuIHpoBaHHe, HO UM OKUCTeHHe. Ota cTH yD 
MYJIAWHA [bIXaHHsA akllenTopaMu docdata, BMepBble NoKa3aHHas B. A. Sure & 
rapirom u B. A. Benuuepom, nomHocThio ucuesaeT mpH ucKmOueHHH doc'l 
(pata HM ajleHHOBOH CHCTeMBI H3 HHKYOaMMOHHOM cmecn. i 

AvaJ1M3 3aBHCHMOCTH OKUCIEHUA u docopHMpoBaHuA OT KONMUeCTBa Te. 
KCOKHHA3bI MOKa3aJl CYUeCTBOBaHHe [pyro (popMbI cTHMYyJIAWMA cpoctbopuupo: 
BaHMA TeKCOKHHA30H, 3aksOUaIOUelica B BbITeCHeEHHH Hedoccopusupyromer! 
OKUCIeHHA chocopuMpyrouluM. Oro nepeksrouenue c Hecocdopusupyroulert 
OKHCIeHMA Ha cocopumupyronlee eMoncTpupyerTca Hapactanvem cbocdopuaH 
popanua (AP) 6es coorBercrByloulel cTuMyAnHH OKHCHeHUA (AO). 

Ilo-suqumomy, o6e dbopmbl cTHMyALMU cbocthopuIMpoBaHHA FreKCOKUHa3Ol) 
MOryT IPOABJIATbCA OMHOBPeMEHHO, HO OOLINHO yaeTCA HaHTH HHTepBas KOH) 
IeHTpalkHH TeKCOKMHA3bI, B KOTOPOM HapacTraHHe AP He compoBoxyaeTca 3Ha 
UMTeIbHBIM poctom AO (kak B ombiTe Ha puc. 2). Taxoe aBieHuve, B OTIMUN 
OT OMbITOB OpHcrepa wu Ap. (*), Mormo0 HaOMOLaTECA MPH BHIPaxKeHHOM KOHT, 
pone [bixaHHA akwerTopamu ~P, BpicoKol docdopHnupyrwulel cnoco6xocr 
MUTOXOHAPHH HW HH3KOH AT@-a3Hoi akTHBHOCTH. : 
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a na 


Ha puc. 2 noka3aHoO BKIO4eHHe choctbopuupyrolllero OKHCeCHHA B LonoN- 
Hue K Hecocdopuupyrollemy (pH H3MeHeEHHM KOMUeCTBA FeEKCOKHHA3bI OT 
o 0,2 equHUL) HM Creyroliee 3a 9THM Nepeks1oueHue C Hecbocopusupyromero 


BA 
“l) yA 
ti 15- Z 
Z 
5 | j 
i 10 | M\- 
‘ * Z 
=, || ! = 
3, = 5} = 
3 = 
E | 
: Z 
O OENOT PIES 2H oS ui DERM AGT EL bid EA 
| Tekcokunasa (6 ycnobn. C0unu4ar) lekcokunosa (6 ycnoby. eduvuyax) 
| Puc. 1. Bxsaouenue dochiopuaupy- Puce. 2. JIvnamuxa AP u AO npu 
| }OlerO OKHCeCHHA TeKCOKHHA30H. H3Me€HeCHHM KOJIMUeCTBAa TEKCOKH- 
VuxyOamnouHad cMmecb cojsepxKasa Hasbl or 0 Jo 2 enuHuy. O6o- 
d@ochat Kanua (pH 7,4) 40 pM, 3HaUeHHA Te Ke, uTO Ha puce. 1. 
KCl 100 pM, rmoxosy 150 uM, 4 — toctbopumupoBanne, BOSHK- 
cykiuHaT Kamua (pH 7,4) 50pM, mee pH 3amemleHHn Heocpo- 
MgCle 10 pM, AT® 3M, muto- pHupywllero OKHCIeHHA Ha 
xoHIpHH v3 300 mr neyenu B 0,25 cboctopuaupyronsee 


M caxapo3e U pa3HUHble KoHue- 

CTBA TeCKCOKHHA3bl; OO6ULHH OObeM 

2 Ma; Tra3oBaa ta3a—BO3Lyx; BpemMa 

nukyOauHH 20 muuH.; 26°. J — AP, 

2—A0, 3—A0 B cpeme 6e3 H3PO, 
u AT® 


co | equnuup). JlocrurnyToe coorHomenne docdopuiupyroulero u Hedocdopu- 
[MPyIOUleTO OKHCJICHHA HE MOKET ObITb H3MEHEHO JlaJIbHeHINHM yBeIM4YeHHeM 
‘OUIMYeCTBA PCKCOKHHA3bI. 

TakuM O6pa30M, CTHMYJIAWHA OKUCIUTebHOrO CoccdopusMpoBaHHA akuen- 
OpHOH cucTeMOM TreKCOKHHa3a — TIIOKO3a CKJabiBaeTCA M3 JBYX ABJIeHHH: 
|) BKOUeHHe cocdopuupyroulero OKHC- 


leHHA B OMONHeEHHe K He*ocdopusupy- Ta6auua 
ueMy, 6) mepekmoueHHe c Heociopu- Heo6xoqumoctbh mpenuky6alluH JA BBI- 
iMpyiolero Ha cocopusupyroulee OKUC- ABeHUA pagobilaomlero jelicTBusA 
[eHHe. M3ObITKAa TeKCOKHHA3Zbi 
2.IlepexkniwueHue Ha He- 
Jocm@opuaupywumee OK W'GREa HOF cts Ee 
£ TeKCOKHHAa3bl 

(e Hue. ConoctaBuB dakT Mepeksiiove Since aalemeeuenh se ok 
IMA Cc He*ocopuupyroulero OKUCIeHHA Oaunn oan 


1a PoctbopHIUpyroulee HH3KHMH KOHIIeH- 
pallMAMM TeKCOKHHAa3bl (pasyem 1) c yKa- 
aHusaMM Opuctepa u Jlepa wa paso6ula- 
oulee «= selicTBHe H30bITKa TeKCOKMHA3bI 
8) MbI HCCJI€AOBaJIHM BOSMOXKHOCTb JeMOH- 
TpauwH MOCIeOBaTeIbHOH CMECHbI 3THX MNPOTMBOMOJOXKHIX  BJIMAHUH 
; SABHCHMOCTH OT KOHIeCHTPallWH YTeKCOKHHAa3bl MPH MpOYHX PaBHBIX ycJO- 
AX. 

JA BbIABJICHHA NepeKk0ueHHA c coccbopuupyrollero Ha Hedocdopuau- 
yyrolllee OKUCIeCHHe U3ObITKOM FeKCOKHHA3bI Mbl BHECJIH B MOCTAHOBKY OMIBITOB, 
MMCaHHy!O B pa3yese 1, H3MeHeHHe, cocTosilee B Cmeqyroulem. 3a 30 MHH. Jo 
jauana MHKYyOalMu MHTOXOHAPHH Neveu romy6A MoMelllaH B pacTBOp, CocTaB 
OTOpOro MpHBOLNTCA HuxKe (NOAMMCh Nos puc. 3), H BCTPAXUBaIH B COcyMKe 
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Bap6ypra mpu 26°. Sra npeunkyOaluaA c reKCOKMHAa3OH H T1IOKO30i B OTC YTCT-|f 
Bue CyOcTpaTa OKHCeHMA 3aKkaHUMBalach LOOaBseHHeM M3 OOKOBOM PeTOPT|) 
cykuunata, MgCl, »n AM®; stor MOMeHT ABJIAJICA HavaJIOM OKHCJIECHHA CYKILH-| 
Hata, KOTOpoe MpofomKanocb 20 MHH. j 
PesyubTaTbl, Mpeycrapsennpie B Tab. 1, MoKasbIBaloT, YTO NpeHHKyOauuA 
IPpHBOAUT K OOHAPYy2xKeHHIO CMHOCOOHOCTH U3ObITKa TEKCOKHHASHI BKJIOUAaTb He-\ 
(boctbopuampylomlee OKUCeHHe. OTO xe JeMOHCTPHpyeTCA CpaBHeHHeM PHC. 3% 
e pune. lin 2 j 
i, 


fA 
15 
Puc. 3. Tlepeksmouenve nyteli okuCeHHA MpeHHKyOa-)y 
[ une c rekcokHHa30H. IIpenHkyOalWOHHaA CMeCb CO-j_ 
or epxana dochat kanua (pH 7,4) 40 pM, KCI 100 pM,)§ 
rawoKko3sy 150 pM, mutToxongpun u3 300 mr neyeHH Bip 
S 0,25 M caxapo3eH pa3MuHble KOJIMYeCTBa TEKCOKMHAa-%h 
ae 3b; o6bem 1,6 ma. Uepes 30 MMH. DpevHKyOallun 9Taje 
pe E cMecb ONOHANach 0,4 MM pacTBopa, COepxKaBLlerogh 
s cykuuHaT Katun (pH 7,4) 50 pM, MgCl, 10 pM, AMOY 
9 3y.M. O6osHayeHua Te xe, 4TO Ha pue. 1 


0 / ; 5 
lekcokuvasa (6 ycnotn. edunugax) 


Mutoxonpun, npennkyOupoBaBlinecs Oe3 cyOcTpaTa OKMCIEHHA, OTBEUAIOT 
Ha JOOaBIeHHe PeKCOKHHA3bI COMPAXKeHHeEM HIM paso0OUleHHeM OKHCJICHHA Ht 
cboctbopHIMpOBaHHA B 3aBHCHMOCTH OT KOHICHTPallMH TeKCOKMHA3bI B cpese. jE 
Kak BUQHO U3 puc. 3, KOMMYeCTBO FEKCOKHHAa3bI, OOeCHeUMBaIOlee MAKCHMAIIb- | 
HY!O CKOPOCTb choctbopHHpOBaHHA, He BJIMHeET Ha OKHCJIeEHHe, KOTOPOe MaKCH- 
MaJIbHO Jlaxke 6e3 reKCOKHHAa3bIl. TakOe OTCYTCTBHe KOHTPOJIA WbIXaHHA aKIel- 
Topamu cbocdata ABJIAeTCA CeENCTBHEM MIpeHHKyOaluu 6e3 cyOcTpata, mpuBex- 
eH K aKTHBallMH Hedocdopusupyrolulero OKuCIeHHA. TakuM oOpa30M, OJMH 
M3 JBYX cnoco6oB NoBpileHuA cboctopHIMpOBaHHA TeKCOKMHa30H, a HMeHHO 
BKNOUeHHe (ocdopHHpyroulero OKHCJICHHA B JOMOMHeEHHE K HeocpopHsH- 
pyroulemy (cM. pvc. 2), He MpoABAAeTCH Ha NPeCHHKYOUPOBaBLINXCA MUTOXOHI- 
PHAX, TOrMa Kak pyro cnoco6 — mepeksmoueHHve (3amelleHHe) HetpoctbopHsH- | 
pyroulero OKHCIeHHA Ha cboccdbopHsupyroukee — JeMOHCTPHpyeTcaA BeCbMa Ha- — 
ruinHo. TloppiuenHe KoOMuUeCTBa TeK- 


COKHHA3bI B IIPeHHKyOallHOHHOH CMecH Ta6Oanua 2 

Beate mp mocneftyiouleH MHkyOannn CootHomenue dochopuaupyroulero u He- 

K YMCHBIICHHIO CKOPOCTH OKHCICHHA. — gocdopuaupyiomero OKMCAeHHA B 3aBuCH- 

3ITo TOPMO*KeHHE MPOHCXOAUT 3a CUeT MOCTH OT AKTHBHOCTH CHCTeMbI, alleliTH- 

BBIKJIOYCHHA CPocopuHpyioulero OKH- pyrouyelt ~ P 

CJICEHHA, O YEM CBHMeTeIbCTBYeT Maye- ie 

HHe CKOpocTH tocdopHupoBaHHA, KO- ges | Ao AP 

TOpoe MpOHCxoANT OpicTpee, yem mMaje- gee P/O 

HHe€ CKOPOCTH OKHCJICHHA, TaK 4TO JOA = 9 

Hedoccop ui up yrouero OKUCJIeHUA 28e ci 

BospactaeT, a cooTHomeHHe P/O cHuH- 

siect dd Cocromuue 1 | 0 | 13,2 | 0,0 | 0,00 
Htak, OKa3bIBaeTCA BO3MOMKHBIM Cocrogune 2 4. 07, 211099 7a ag 

NpOCJeCIUTb TPH Ppa3sJIMYHbIX COCTOAHHA Coctosune 3 q 30) 65,0 || 056% 


COMPAKECHHOCTH OKHCIeHHA UU chocdo- 
PHAMpOBaHHA B 3aBHCHMOCTH OT AaKTMBHOCTH CHCTeMBI akllenTopoB -~P. 
B onbire, pesyibTaTbl KOTOporo MpHBeseHbI B TAG. 2, Mepexoy oT cocTos- 
Hua | kK cocrosHutO 2 ABAAeTCA MepeKOUeHHEM C Hedocdop Hp yioulero OKUC- 
J@HUA Ha Poccopuupyroniee, a Mepexoy oT cocrosHHA 2 K CocTOAHHIO 3 mpen- | 
cTaBaeT COOOl NepekoueHHe c cocopmIupylomlero OKUCeHUA Ha Heocdo- 
pHuIMp yroutee. 
Ilepexoq or docpopunupyrouero K HedociopusnpyioulemMy oKHCTeHMIO 
B OMbITaX C NpeHHKyOallelt cBA3aH, BEPOATHO, C YMeHbIeHHeM coqepxaHua 
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XOHApHanbHoro AT®, KoToppiii aBAneTCA HEOOXOAMMBIM ycOBueM docdo- 
upyrollero OKHCIeHHA. B nomb3y TakOrO OODACHEHUA POBOPUT CHOCOOHOCTH 
MpeNATCTBOBATb PasOOUleHHIO MIpH MpeHHKyOawuH u OOpatlaTb ero (°,%). 
pIleCC OKHCIMTeMbHOrO PocopHIMpOBaHHA TOxKe mpekoxpansAeT OT pa306- 
WMA, KOTOPOe HAaCTYMaeT TOMbKO MOCMe NpeuHKyOaun 6e3 cyOcTpata oKUC- 
Ma (cM. TaO. 1). OTH WaHHbIe HCKMOUAIOT MpesMoNO%KeHve O BO3MOXKHOM 
CyYTCTBHM pa3s00ulaiolmleH mpuMecw B MpenapaTe reKCOKHHAa3bI TeM GOowlee, 
| mpewukyOaluaA MUTOXOHApHi Cc NpOKHNAYeHHOM reKCOKHHAa30H He TMOHH- 
PT HM SPocopHMpoBaHHA, HH OKHCTeHHA. BosMOxKHOCTb BJIMAHHA MpHMecn 
\M€HTOB, MMeIOULMX OTHOIIe€HHe K OKUCIMTebHOMy doctbopusHpoBaHHto 
TIMKOJIM3Y, MaJIOBeposiTHa, TaK KaK B HCIOJIb30BaHHOM Iipenapate reKco- 
asbI Oblla HalieHa TOKO HeEOoMbIUaA MpHMecb cocdorekcousoMepasbl. 
Hs10xKeHHbIe JaHHbIe MPHBOAAT K 3aKJIIOUeHMIO, YTO aKIeMTOpHaA cucTemMa 
(COKHHa3a — TVJIIOKO3a He MOET PpaCCMaTPHBAaTbCA KaK MaCCHBHAA «KOBYUKAa 
pe2proB», a ABJIAeTCA PeryJATOPOM COOTHOWeHHA cbochopumupyrollero u 
OcopWJIMpyloulero OKHCeHHA, OGIaad, B 3ABMCHMOCTH OT KOHILeHTpallun, 
/MA IIPOTHBONMOJIOXH‘IMH BJIMAHHAMH Ha CTeEMeHb COMPAXKeCHHA OKUCJICHHA 
boctbop WJIMpOBaHHA. Bo3MOXHOCTb 3THX BIMAHHH OKHA YYTHIBATLCA MPH 
JI€QOBAHHH OKUCJINTeIbHOrO ChocdopHIMpoBaHHA. 

«lepexsmouvatoulai» CnocoOHOCTh reKCOKHHA3bl, MPOABAIOULaACA B orpeye- 
{HbIX YCJIOBHAX, BO3MOXKHO, HpaeT POb UB PeryMAWMM PIMKONH3a H OKUC- 
reIbHOro (ocopuMpoBaHHA 3THM CPepMeHTOM in Vivo, KaK 3TO HeEOAHOKparT- 
oTMeyawlocb B paOotax B. C. Mbuna c corp. AA PIMKOJUTHUeCKHX CHCTeM 


).. 


MockosckHit rocyapcTBeHHbIli yHHBepcuTerT Tloctynusto 
um. M. B. Jlomonocosa 23 VI 1959 
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lr. B. JIEBEEB 


CKOPOCTb OBMEHA BOJIbI B HABYXLIAX CEMEHAX PACTEHHH i) 
(I1pedcmaeneno axademuxom A. JI. Kypcanoeoim 5 VI 1959) 


Ha6yxanue cemaAn OOYCJOBJeHO, KaK H3BeCTHO, PHflpaTallveH HaxXOWALWIMXC'|# 
B HMX Koson_0B. Ucxoyqa 3 MOuOxKeHHA, YTO PaCTHTeIbHbIeC OMOKOMIONANG 
ABJAIOTCA IIPeMebHO HaGyXalolluMu, PHApaTHPYIOULy!O UX BOY paccMaTpHBalo} 
KaK CBASAHHYIO. YPOBeHb CHI, YHePIKHBAaIOUMX BOY B CBASAHHOM COCTOS) 
HHH, ompelemser cTemeHb HX rugpatannu (?). | 

Takaa MOCTaHOBKa BOMpoca MO3BOIAeET PaCCMaTPUBATb BONY B CTATHYCCKO)S 
110 OTHOWEHHIO K OHOKOMIONaM COCTOAHHH, HO He BCKPbIBaeT JHHAMHUHOCT 
mpomecca, He OMpesesmaeT CKOPOCTH OOHOBJICHHA MOJICKYJI BOJbI B YCJOBMAX® 
KOra HaJIMIO MOMHOCTbIO HaOyxUIMH kKoNONI. | 


Ta6banna ' 


t 
} 
Pe3yabTarbl 3aMaUHBaHHA C€MAH B TAKeMON BOLE if 


D,O B cemenax, | D2O B Bone nocne D,O 8 cemenax, | D20 B Bowe mocan)y 
Cemena 2 0 : HaMauMB. CeMAH, Cemena e of HaMauHB. CeMAH, 
% 7/0 0 | 
% Yo 
TplkKBa Boon 
Kusple | 4,42 LT )Kusple 4,34 4,44 
Y 6utTble 4,38 4,57 Y 6uTpIe Aha} 4,16 


B nawux uccreqopanuax Obl UCMOMb30BaH MHTepcepomMeTpnueckHit MeTO;} 
onpeseeHHA TAKEO BOLI. TouHOcTh onpenemeHua DeO 0,2%. Iipumenuresnp| 
HO K J@HHOMY MeTOJYy NOMYTHO pelliaOcb HECKOJbKO Me€TOAMYECKHX BOMPOCoB 
yaCTb KOTOPHIX y6IMKyeTCA B HacToAuleH paGore. 

IIpexye Bcero HEOOXOAMMO ObIIO BLIACHHTb, BO3MOXKHO JIM MPHMeHUTb pac 
TBOP TAXKEMON BOI B OMbITAX C PAaCTeEHHAMH, T. €. HE MPOMCXOLUT JIM ero B01 
ToMHOe (PpakuMOHHpoBanue Ha H2O u D220. 

C 9TOH IebIO CeMeHa THIKBbI Copta BommKcKaad cepas u 6o60B copra Pyc) 
CKMe€ YePHbI€e HaMaYMBaIMCb B TAKeIOH Boe. Konnentpauua D2O0 4,9% 
Hu3kWii MpOWeHT TAKeION BOLbI NO3SBOMHeT H30e%KATb TOKCHUeCKOFO NelicTBHSs! 
ee Ha pacrenua (27), | 

Uacrb ceMAH Mepe HaMauMBaHHeM Oblla NOBeprHyTa MporpeBaHHlo B Te 
yeHHe 40 MMH. mpu Temnepatype 112°. Ha6yxanne ceman mpofomxKasoct) 
5 tHe. IlopropHocts ompefenenult 3-Kparuaa. 

Kak BUHO v3 Ta6u. 1, Nocme 3aMauMBaHUA CeMAH HaOOMaeTcaA HEKOTOPOt 
pasOapmenne D2O, 4T0, BO3MOxKHO, OG6ycCIOBIeEHO BEIXOLOM MpoTHeBoil 
BOAbI W3 CCMAH, TAK KaK N€PBOHAYaJIbHaA BaKHOCTb UX Opwia 7,6% y THIKBE 
u 11,1% y 6o6oB. TIpouentHoe xe cofepxaHue TAKeMOM BOUbI KAK B IKUBBIX 
TaK MH B yOUTbIX CeMeHaX, B Mpefesax OWMOKU ONbITa, aHaNOrMyHO MpoueRTs 
D:O B Boje, ocTaBilelica mocme HX HaOyxaHUa. | 

YroObl OKOHYATEJIbHO MOATBEPAMTb MoOxKeHuve, uTO NOCTYNJIeHHe TAKEeIOL 
BOJbI B CeMeHa (IIPH H¥SKOM ee KOHIeHTPallun) user G6e3 u30TOMHOFO pagye 
JICHHA, HEOOXOMMO ObIIO MpPOBeCTH OMIT, KOTOPHIli MOKasau ObI, UTO U30TONHEIE 
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CTaB BOJbl B TKAHAX MOBEPXHOCTH CeMeHH H B ero MIyOOKUX COAX OMHa- 
p. Jit sToro ceMeHa 60608 O4NIaIMCh HC CeMAMONeH sMaHeTOM cpesascs 
PBePXHOCTHHIM CoH. Takum oOpa30M, B aHaJIH3 BKJIIOUaIMCb [Be “acTH Cce- 
HH — BHYTPeCHHAA UW HapyxXHavd, MpMeratoulan K KOmKype. 

Tlomyuennpie WaHHple (Tab. 2) moKaspIBaloT, YTO cMecb D2O u H2O, nocry- 
a B CeMeHa, ABHraeTCA MO BCelt HX TONE 6€3 BUAMMOFO Pa3seeHHA MO H30- 
MHOMY cocTaBy. 

B ceytoujel YacTH Hallet paOoTh! Mb! MbITaJIHCb BbIACHHTb CKOPOCTb OOMe- 
a HaXOJAMeHCA B CeEMe€HH BObI Ha HOBYIO —IIpH yCJIOBMH, YTO KOJJIONAbI Ce- 
AH MpefeibHO HaOyxsIH HW CeMeHa 


axOMATCA B NOrpyxXeHHOM B BO]Yy TaOmuna 2 
cTosHHH. nia PpeWIeHHA 9STOH 3a-. IIponnkuopenue D2O B cemeHa 60608 
au 3amoueHHble B 4,9% D2O ce- (cogepxkanne D,O B mponentax) 


e€Ha TbIKBbI H 6000B MOMellaJIM Ha 


4 uaca B mpoTounylo Boxy. Teper San Sane eee 
POMBIBKOMi Ce€MeHa B3BEIIMBaJIHCb. ce : 

Kak BuHO v3 Ta6s. 3, Bec ceMAH HOBROPROSTES QUPE (Linh eae Iti Malia 
ocyle HAXOXKJCHHA UX B TeveHHe 24 es | Es Ss | gs 
ac. B NpOTOUHOK Bose He H3MeHHII- 

5, T. €. MOCTYMICHHA BOI 3a CueT 
<OJIIOHHbIX HW OCMOTHYECKUX CHI He } 3 36 3 OA 3°76 3°50 
IPOHCXOMHIO, a BCE H3MeHEHHA B 3 I as a) Ra act 
{30TOIMHOM COCTaBe BOJbI CBA3AHbI C 


€ MOABUMXKHOCTbIO 3a CueT WMPy3sHH. Cpeqnee .. .| 3,49 | 3,50 | 3,81 | 3,74 

V3 Ta6n. 4 BugHO, uTO Moce 24- 
1aCOBOH MIPOMbIBKH BCA Bojla (MedeHHaA JelTepHeM) u3 CeMAH Oba BbIMbITa H 
3AMeCTHJIACb MpOTHEBOH BOJOH. DToT mpowecc HaOmOMaIcA KaK Y 2KMBbIX, TaK 
A y YOUTHIX CeMAH. 

C wept NOyYeHHA TOUHOTO MpescTaBsIeHHVA O AWHHAMHKe JTOTO Mporecca 
SbIJI MOCTABJICH OMbIT, B KOTOPOM MpoOObl Ha H3OTOMHbIM COCTaB BOJIbI B CeMeHaX 
B TeUeHHe HX MPOMbIBKH OpasiHch yepes OMpeeeHHbIe KOPOTKHe MpPOMexKYTKH 
BpeMeHH. YCNOBUA ONbITa aHaJOHYHb! MpeAbIAyUIMM, TOMbKO MpoweHT De2O 
pH 3aMauMBaHHu CeMAH OblJI HeCKObKO HHbIM: 4,5% 8B ombite c 6o6amu u 
A.7% 8B oOMbire C THIKBOM. 

Ta6Oauna 3 


Bec cemaH (B rpaMMax) O HM Mocie 24-uacoBol MpoOMbIBKH B MpOTOUHOH Bose 


I - Z n n 2 2 n 
Cemena ocr Ne ce | Cemena CERN iG eco 
TbKBa Bo6ou 
)Kupple il 2,04 A), 94 )Kuspie 4 3,81 3,89 
2 De ND Pale 2 3,80 3,89 
S 4,99 1,97 3 5) 305 
- YoutTpie 4 2,04 2,05 Y 6uTpIe 4 S63) Bieta 
2 2.38 | 2,37 2 4,75 4,68 
3 DOr 2,09 a 4,95 isp Ale’ 


Ta Ouwnway 4 


ConepxaHue D2O (B npoleHTax) B CeMeHax MocJe HaxOKeHHA UX B MpOTOUHOH BOTe 


D,O B cemeHax |D,.O B Boje nmocae D,O 8B cemeHax |D.O B Boge nocste 
Cemena mocyie MpoMbIBKH | HaMauHB. CeEMAH Cemena Mocsle MpOMbIBKH | HaMaUHB. CeMAH 
ThKBa Boon 
)KuBple 0,03 4,43 )KuBple —0,04 4,48 
Y 6uTple 0,03 4,64 Y 6UTHIC 0,04 4,04 
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Kak Buyuo v3 prc. 1, OOMeH BOMbI B CeMeHaXx HJeT CO 3HaYHTebHOH CKOPO- |j 
CTbIO, OCOSEHHO B MOBepXHOCTHEIX COAX CeMeHH (Gosee 50% BOABI, HaXOMALleH- |) 
CAB C@MCHH, OOHOBACTCA B MePBbIli 2Ke UAC); B MILYOMHHBIX COAX ITOT MpoOlecc)) 
3amMeqleH (OOHOBeHHe Gomee 20% BogE 3a | ac). | 

O6patjaer Ha ceOa BHUMaHHe TOT (pakT, YTO BbIMbIBaHHe D2O 3 CeMAH 60- U 
60B MPOMCXOAUT HECKObKO 3aMeJWICHHO MO CpaBHeHHIO C C€MCHaMH THIKBBI. |@ 
DITO MOMOXKeHHE, BOSMOXKHO, OOACHACTCA PasMePpaMH CEMAH, M3 KOTOPbIX HeT yh 


udpy3Ha Boel. 


Laumenenocines 1poreiGanua CeMAah ————— 


Puc. 1. CKopoctb o6mena BodbI (MeyeHHOH JelitepHem)B CceMeHax 60608 (a) 
H TbIKBbI (6). / — 2KMBbIe CeMeHa, 2 — yOUTbIe BLICOKOH TemMMepaTypon 


Kpome Toro, B OMbITaxX OOHapyxuBaeTCA Somee OpicTpan udpby3suA BObI U3 
VOUTHIX CEMAH 60608 MO CPaBHEHHI0 C 2XKMBbIMH. TloceqHee, BOSMOXKHO, CBA3AHO 
C HapylWeHHeM OMpeeJIeHHbIX KJIETOUHBIX CTPyYKTyp MOM WeHcTBHeM TemMepa- 
TYPBI. 

B pesybTaTe MpOBeeHHBIX HcceOBaHHH MbI MPHXOMM K BbIBOLY, 4TO 
YI2pxUBaeMaA KOJJIOHAMHM KJICTOK CBA3AHHAA BOJa ABIACTCA OUCH NOLBUXK- 
HOH H JIerKO OOMeHHBaemMoOH. 

Bovublad MOLBHKHOCTb CBA3AHHOH BOI (a Cc HEH, BHAUMO, HW pasMUHbIXx 
CO€IMHEHHH) OObACHAeT OMMCAHHBIe B JINTEPaType (aKkTHI BLIMBIBAHHA pa3sHoo6- 
pa3HbIX BeILeCTB H3 CEMAH IPH MOMeLWIeCHHH UX Ha MpoTouHyto Boy (°,"), a Take 
BJIMAHMe CeMAH [pyr Ha Apyra Kak MPH COBMeCTHOM HX HaOyxXaHHH, Tak H pH 
BbIPallHBaHHW HX Ha COOTBETCTBYIOWIMX BbITAKKaX (°§). 


VuctutyT tusnonoruu pactenuit Tloctynusio 
uM. K. A. Tumupsasepa 4 VI 1959 
AxkajyleMHH Hayk CCCP 
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Jlokrayp AKkayemun nayr CCCP 
1959. Tom 128, Ne 3 


PHSHOJIOLH A 


B. M. OK YJDKABA 


NOCTTETAHHYECKAS MOTEHUWMAUMS JEHQPATHbIX 
NOTEHWHMAJIOB B KOPE bOJIBIUHX NOoJIY WAPHH 


(IT pedcmaeaeno axademuxom H. C. Bepumaweuau 27 V 1959) 


Tb CHHAalTHY¥ecKoH cBa3H (' *). Ora mmacTHYHOCTh BbIPakKaerca B LWITeIMb- 
M YCHJICHHH Nepefaun yuepes CHHalc Nocie MpewBapHTebHOH TeTaHH3allHu 
eCHHAMTHYeCKOrO BOJIOKHa. SOTO ABJIeCHHe NOMyYMO HasBaHHe MOCTaKTHBa- 
OHHOH WIM nocTreraHnHyeckowH noTrenyHauHH ([ITI1). Cnegyer ormeruts, uto 
KO JWINTebHOe OONeErueHHe, MpoMomKaIOUleeCA MUHYTAMH, XapaKTePHO TOMb- 
JIA CHHAITHYeCKOH CBA3H WH He HaOwlOJaeTCH B TeX yYacTKaXx, re HMeeTCA 
eTOUHaA HempepbiBHocTs. Hao AyMaTb, 4TO NPM TeTaHH3allHH H3MeHeHHA 
cTyMatoT He B MOCTCHHAMTHYeCCKOM, a IIPeCHHAaNTHYeCKOM OOPa30BaHHH, TOU- 
€ — B CHHalTHYeCKHX OKOHYAHHAX TETAHH3MPYeMbIX BOJIOKOH. Ha 3T0 yKa- 
RaeT, BO-M€pBbIX, TOT (PaKT, YTO AHTHAPOMHAA TeTaHH3alluA MOCTCHHaNTHYe- 
UX He€HPOHOB He BbISbIBaeT YCHJICHHA OTBETOB Ha OPTOAPOMHble MPOOHbIe pa3- 
axkenua (7,4,°). Bo-BTopbix, Ha 3TO 2%Ke yKa3bIBaeT TOMOCHHANTHYeCKHH Xa- 
kTep [ITI]: ecu K OHOMy HeHPOHY KOHBeprupyeT HECKOJIbKO BOJIOKOH, TO 
OOHbIC OJMHOUHbIe Pa3sqpaxkeHHA BHIZbIBAIOT YCHJICHHbIM OTBeET MPH HaHeEce- 
M Ha Te BOJIOKHa, KOTOPbIe MOMBepriuCh peABapHTebHOH TeTaHHsallun, 
e. Yepe3 CHHAMNCbl KOTOPHIX MPOLMWIH PHTMMYECKHEe MMIYJIbCHI; CCIM Ke Mpob- 
€ pa3/[paxKeHHA HaHOCATCA Ha Apyrue, panee He TETAHH3SHPOBAaHHbIe, BOJOKHA 
€. HMIYJIbCbl HALT NO rerepOCHHanTHYeCKOMy IIyTH), TO yCHIeHHA peakiuu 
Ha6miogaetcs (°-*). 
TITII Opa o6HapyxeHa B CaMbIX Pa3HbIX OOpas0BaHHAX, cojlep2Kalllux cu- 
ITHUCCKHE COCAMHEHHA: B HEPBHO-MbILWeYHOM Mpenapate (* 73), B cummaTHue- 
Ax y3max (*,°,14), B cnMHHOM Mosre (?,°,’) HT. J. 
B HacTosmee Bpema IITIT MoxHo cunTaTb OLHHUM H3 OCHOBHBIX cBolicrs cH- 
ITHUeCKUX coequHeHuH. Ho, Kak oTMeyaeT XbIOre B CBOeH OOZSOPHOH cTaTbe 
 TpeOy1OTCA a bHeHWINe HCCIELOBAHHA [WIA MPOBEPKU MpeMNOMO*KeHMA, YTO 
TI aBsaerca JeHCTBUTeIbHO OOUIMM ABJICHHEM, XAPaKTePHbIM JIA BCeX Hel- 
HHbIX CBA3eH. 
Mb 3aasiMcb We bIO H3V4NTb BJIMAHHE TETAHHYECKOLO Pas parxkeHHA Ha JeHy- 
THbIeC MOTCHIMaJbl, T. €. Ha OTPHIULAaTeIbHbIe MOTeHIMaJIbl, PErHCTPHpyemple 
KOPbI OOMbIIMX NOMyWaphi MpH ee HEMOCpeACTBEHHOM 9JIEKTPHYeCKOM pasypa- 
Huu. Cantar (1,1°), TO MPH STOM BOBOYXMalOTCA TAHTeHMMaJIbHbIe BOJOKHA 
3CPXHOCTHBIX CJIOCB KOPbI MH Yepes HX CHHANTHYeCKHe OKOHYAHUA BOSOYX- 
IMe TepeHOCHTCA Ha alIMKAJIbHbIe AeHAPUTbI MMPAaMHAHbIX HeHpouos. Peruct- 
DYeMBIH MPH 9TOM OT KOPbI MEJWICHHbI OTPHWATebHbIM MOTEHI[Ma (AIMTeIb- 
thio 10—20 mceK.) ABAAeTCA BbIPaxKeHHeM MOCTCHHANTHYeCKOrO BOsOyxK]e- 
1 JLCHAPUTOB. 
OnpiTbl CTaBHIMCb Ha KOUIKaXx NO, HeMOyTaJIOBbIM Hapko3omM. Ilocuie Tpe- 
alld “epena HM BCKPbITHA TBEPZO Mo3roBoH OGOOUKH Ha g. suprasylvius 
MelaiHcb [Be Mapbl pask\parxkaloulux sleKTpoyoB — Pi wu P2 —M MerkKyy 
MU OTBOAAMLMH ameKTpo — 9 (puc. 1). MexmomiocHoe paccTosHue Karol 
IbI Pasparxkalowlux seKTposos 1—1,5 mm. Paccroaune mexKly KaxK]OU Ma- 
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= COBPeMeHHOM HEM podpu3no1OrHH Oco6o0e BHHMaHHe OOpalllaeTca Ha mvlacTHuy- 


poli H OTBOAALLHM 9meKTpoyom 2—3 MM. J[Ia pasqpaxKeHHA MO/b3OBaI Cb a | 
MYJIATOPOM C IIPAMOYPOJbHEIMH MMMybcaMu. IlpoomKHTe/IbHOCTh MMIYdJI1) 
cop 0,05—0,1 mcex. Pa3qpaxxenue lIpuMeHAOcb HakmoporoBpoe —B 2 pa 
6onblie Mopora BbI3OBa JeHAPUTHEIX MoTeHWHasoB. [lorentuasbl OTBOAMIHC) 
YHUMOMAPHO, YCHJIMBaIMCb MPH MOMOLIM YCHUILh. 
TeJIA TepeMeHHOrO TOKa HM PerHCTPHPOBaJIHCb EI; 
welipHOM ociHIsorpade. SanvcblBaHCh JleH))} 
PHTHbIe MOTeHIHaJIbl, BbISBAHHbIE OMHOUHBIM{) 
9JIEKTPHYeCCKHMU ylapamu uepes Pi u Pe. Sate} 
IpOW3BOLMIacb KpaTKOBpemeHHad (15 ceK.) TeTiy 
HU3alluA KOpbI uepes P1(75—100 ynapos B | ceK.§ 
Tlocne sToro uepe3 onpeeieHHbIe MpOMexkyT 


WHaJbl, BbISBaHHHe OMMHOUHBIMH yflapaMM yeper 
eas? Re ee | 

Oxasalocb, YTO Moce TeTaHH3alNH MeHApHy) 
HbI€ MOTCHILHaJIbl, BbISBAHHbIe OMHOYHBIMM yapel 
MH uepe3 P1, BCIe 3a KpaTKOBpeMeHHOM Tempers 
cueli (sielica B Ppa3HbIX OMbITaX OT HECKOJIbKH| 
cekyHA o 30 ceK.) HAaYMHAaIOT HapaCcTaTb HU MpeBGh 
CXOJHTb HCXOAHYIO aMIIHTyLy B Cpequem Ha 40%. Sto ycusenve eHApHTHBH! 
NOTEHILMAIOB WIMTCA MHHYTaMH (3—5 Muu.). IIpH5ToM MOTeHUHaJbI, BbISBAHHbE 
MIpH nmomMoulH Pe. KaK MpaBUlO, He MpeBbIUalOT UCXOAHOH ammunTyAb (pre. 2) 


Puc. 1. Cxema onuira. O6+- 
SACHe€HHA B TeKCTe 


vl 2 3 f 5) 6 


Zz 
Co 


Puc. 2. JleHIPHTHbIe MOTeHIUMAaILI, BbISBAaHHBIe NpH MOMOUM OAHHOUHBIX pasdpa- 
*KeHHH Yepes Pi (a) u Pe (6). 1 — cpequaad amnuntynza Jo TeTann3aunn; 2 — 
CPCAHAA aMIWIMTyAa K KOHILY MepBOH MHHYTHI Mocwe TeTaHH3salMH uepes P1; 3— / 


6 — To xe yepes Kak Able MocMeLyiouMe NOAMMHYTSI 4 


TakuM o6pa3oM, KpaTKOBpeMeHHad TeTaHN3aluA BHIBsEIBAaeT VBeHUeHMI 
TeHAPHTHBIX NOTCHILMaJIOB Ha HECKOAbKO MHHYT. Stor (bakT yKasbiBaer Ha To 
WTO N€HAPHTHBIN MOTeHUMa, KAK MOCTCHHANTHUeCKHH OTBET aNHKaJIbHBIX JeHI| 
PHTOB NMPpaMMHbIX HeHPpOHOB, XapakTepusyerca TITI]. Jinurenpuocts 3rToi 
TOTCHIMMAIMH YKa3bIBaeT Ha BbICOKYIO IIaCTHYHOCTb aKCO-CHAPHTHBIX CHHAan 
COB KOPbI OObUIMX No.ymapu. To, uro OGeruatorca OTBeETLI TOMbKO Ha PS 
YkKaSbiBaeT Ha TOMOCHHaNTHYecKuH Xapaktep TITII penzputuyix norenwuaoB 
ee yxe OblI0 OTMeyeHO, uTo TITI] Boome sapaaetca POMOCHHAalTHYeCcKol 


iirepocuHantuyeckan» TITI] nomucunanruyeckux pedieKcos, Ha6s10,aBuias- 
(pH pasfqpaxkeHHH AByYX COCeMHUX CMHHAIbHbIX KOpewKoB (1°), oO6bACHHeT- 
'TeM, YTO STH KOPeWIKH KOHYAIHCb Ha OMHHX MH TeX %Ke MpOMexKYTOUHbIX 
/ipoHax. 

)TITM 8 nammx onpirax BbIpasnacb B YBEMYCHHH aMIMIUTYAbI JCHIPUTHbIX 
\reHIHaJIOB B CpeytHem Ha 40%. B onpitax »Ke Ha cuMHHOM Mosre JITII nposs- 
‘TCA YBCJIMYCHHEM MHMKOBOFO MOTeHIMasla NepeqHHX KOpellkoB Jo 10 pas. 
') Takad pasHulla MU MOHATHA. BospacTaHhe NMKOBOrFO NOTeHMasa, OTBOAMMOrO 
| MepeqHHX KOPelIKOB CIMHHOFO MOsra, He IPOMOPMMOHaIbHO BOspacTaHHtO 
NeTCHHANTHYeCKHX MOTeHIHaJIOB COOTBETCTBYIOWMX MOTOHeHMpoHosB. Ilocrcn- 
jnTuuecknit NOTeHIMadl WaxKe IPH HE3HAUHTeJIbHOM YBeJIMYCHHH MOET NOcTUT- 
ITb KPHTHYECKOrO YPOBHA HU BbI3BATb BOSHHKHOBECHHE PacimpocTpaHsAtollerocA 
i30y2XKMeCHHA HM, 9THM CaMbIM, 3HAUHTebHOe BOSPAaCTAaHHe CYMMaPHOrO MHKO- 
rO MOTeHWHala Kopeurka- HanpumMep, BHYTPHKJICTOUHbIM OTBEJeHHeM MOTEH- 
[aslOB MOTOHeEHpoHa moKa3aHo (*), YTO MOCTCHHANTHYeCKHH MOTeHMasl BO 
ema TITII pospacraer na 30—40%, HO Ip 9TOM OH yxe ocTuraeT KpuTHYe- 
oro ypopua. Ilpu TakoM yBeMYeHHH NOCTCHHANTHYeCKHX MOTeHILMaIOB Ha 
)OOHbIE PaspaxkeHHA HAaUMHAaIOT OTBeNAaTb pa3spsnom 100% mMoToHelpoHos, 
ITO BPeMA KaK JO NOTeEHIMAalHN paspayom oTBeyau 10—20% MoToHelpoHos. 
CHIPUTHHIN 2%Ke NMOTeHILMal mpelkcraBsaeT COOOH MOKaJIbHBIM MOCTCHHAaNTHYe- 
<M moTenunam (1,17). 

TlomyueHHoe B HalIMx oOMmbiTax yBeH¥YeHHe JeHIPHTHOrO MOTeHWHala Ha 
}% BMOsIHe COOTBETCTBYe€T H3MCHCHHAM JIOKAJIbHbIX TMOCTCHHAMTHYeCKHX MO0- 
‘HI[MaJIOB B MOTOHeEHpoHax CnMHHOrO Mosra BO BpeMa IITIT. Kpome roro, cue- 
JeT OTMETHTb, UTO PAX PakTOPOB MOLyT MPeNATCTBOBATh MOJIHOMY BbIABJICHHIO 
TI] ReHapuTHpIx NoTeHwMasoB. Ec BepHo TO MoO*KeHHe, YTO Ha JEHApUTax 
OHYAIOTCA He TOJIbKO JeNOMAPH3YIOUIMe, HO M THNepnomApHsyrollHe CHHANCHI 
*), TO MO] YCHJICHHbIM BJIMAHHEM THMEPNOAPHSYIOULUX CHHANCOB MO2XKeT 3a- 
aCKUPOBaTbCA 3HAUMTEIbHOe BOZPACTaHHe eMONAPH3aHOHHOFO JeHAPUTHOTO 
oTeHiitvana. B Tako xe HalipaBJIeHHH OyfeT WeHCTBOBaTb UH AKTHBALMA Py- 
OKUX CJIOCB KOPHI. 


=~ 


Uucrutyt dusnonoruu’ Tlocrynuso 
Axkayemuu Hayk Ipy3CCP 20 V 1959 
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PUBHOJIOL HS 


B. TM. YUIAKOB u C. B. TACTEBA 


CPABHUTEJIbHbIN LUTO®H3HOJIOTHYECKHH AHAJIN3 
PEAKTHBHOCTH MbILUEUHbIX BOJIOKOH 
MPW JEWVCTBUM XJIOPHCTOrO KAJINVA 


(ITpedcmaeaeno axademuxom E. H. Ilaeaoeckum I VI 1959) 


IIpu yelicrBHM Ha MbiLUUbl (PepMeHTATHBHBIX ALOB HaCTYyMIeHHe HeBO3sOyMr|/ 
MOCTH MbILMCUHbIX BOJIOKOH ONpefeAeTCA TOMbKO OAHOM MPHUMHOH — B3aHMCh} 
jlelicTBHeM HHTHOUTOpAa OOMeHA C MbIIUeUHbIMH GeKamu (tpepMeHTamy) (*). B aTove 
cllyyae 3aBHCHMOCTb CKOPOCTH pa3BHTHA HeBO3OyAHMOCTH OT KOHLUeHTpally 
ala MOMYHHAeTCA ypaBHeHMIO Mapadoubl N-ro nopayka (V = RC”) (*-3), rye KOFI 
CTaHTbl ypaBHeHHA k UN KOMMYeCTBEHHO XaPpaKTePH3yYWOT Pe€aKTMBHOCTb TOF 
G6eKOBOrO CyOcTpaTa MbIILe4YHOrO BOJIOKHA, KOTOPbIH B3aHMOJEHCTBYET C ATOIIR 
(1). Sto CGcTOATebCTBO aJIO OCHOBAHHe MIPHBJeUb H3YYeHHE CKOPOCTH pasB¥l 
THA HEBOSOYAMMOCTH, BbISBAHHOH JeHcTBHeM (PePpMeHTATHBHBIX ALOB (MOHOHO)|y) 
alleTaTa) Ha MYCKYyJlaTyPY Pa3HbIX %KMBOTHBIX, JWI BbINCHEHHA SBOIOWMM peaks 
THBHOCTH MBbILCUHbIX O€IKOB, B3AHMOJeHCTBYIOUMX C 3THM AJlOM (*). 

XOTA HaCTYIMVIeHHe HeBO3OyAHMOCTH MbBIINeUHbIX BOJIOKOH pu elcTBul) 
BCeX HCCeMOBAHHEIX pasqparxkuTeel B KOHeYHOM CueTe BCera onpefeseres® 
B3aHMMOJeCHCTBHEM Pa3spaxKUHTeIA C MbILeCUHbIMHM OeIKaMH, OJHaKO, B OTJIHMUHI)) 
OT peaKIULHH Ha (PepMeHTATHBHbIe AJbI H HEKOTOPbIe A Pyrve areuTbl, ITO B3aMMOl|l 
AeHCTBHE Pas{\paxKUTe/IA C MBIIMEUHbIM OeIKOM OObIYHO OCJIOXKHEHO Mporeccon 
ajanraunu (°). B pesyibraTe JeATesbHOCTH ajlanTallMOHHOrO Mpouecca HAG | 
WaeTCH YMeHbIIeHHe TOKCHYeCKOPO AeHCTBHA areHTa B OONaCTH HM3KHX CH pas 
WparxkeHHA, KOTOPOe BbIParxKaeTCA B OTKJIOHEHHH OT YPpaBHeHHA Napadosbl, xa 
PpaKTepH3ytOluleH PeaKTHBHOCTb MbILIeUHbIX OeKOB. OTKJIOHeHHe 3aBHCHMOCTIY 
OT ypaBHeHHA NapaOoubl N-ro NOPAAKAa MPOUCXOMHT JIMWb B OTHOCHTEIbHO HH3: 
KMX KOHILEHTPawMAX MeHCTByIolulerO XHMMHYeCKOrO areHTa, a B OTHOCHTE/I BHC 
BbICOKHX KOHILCHTPallHAX BCerfla HMeeTCA TakaAd OONacTb, re Mapabomnyueckas; 
3aBHCHMOCTb He HapyllaeTca. ITO OOCTOATeENbCTBO CO3aeT BO3MOXKHOCTh pas4 
ebHOH KONMYCCTBEHHOM OLW€HKH P€aKTMBHOCTH MBIIeUHbIX OeKOB H Mpouec:| 
Ca ajlanTallMv B peaKUMH MbIIJeEUHBIX BONOKOH (°). [lapa6onmueckand 3aBHCHMOCTE. 
CKOPOCTH PasBATHA HEBOSOYAMMOCTH MbIWCYHbIX BOJIOKOH OT KOHIEHTPallHu XH-| 
MMYECKOPO aPeHTa KOJIMYECTBEHHO XapaKTePH3yeT PCAKTHBHOCTH MbILLICUHbIX BO-| 
JIOKOH, ONpeeAeMy!O P€AKTHBHOCTbIO HX MBILICUHbIX GeIKOB, B TO BPeMA Kak 
CTEN€Hb OTKJIOHEHHA OT STOM 3aBHCHMOCTH B OONaCTH HH3KMX KOHIUeCHTpallHy) 
KOJIMYECTBEHHO XapakTepv3yeT alanTalvOHHbI mportecc. 1 

Hicxoqa 13 STHX JaHHbIX, MbI MOCTABHIM Mepey coboii 3alayy U3YUNTb 3aBH-. 
CHMOCTb CKOPOCTH Pa3BHTHA HeBOSOYMMOCTH MBILWeCUHOH TKAaHM pa3svIHUHBIXx 
*KHBOTHBIX OT KOHICHTPalWM PaCTBOPa XJIOPHCTOFO KaJIUA, B KOTOPbIi nomena 
ach HCceyeMaa MBIA. 

Onbirbl craBuHCb Ha M30NMPOBaHHbIX MbIUIaX 12 BHAOB 2KUBOTHBIX: KOMb- 
eBOM MBIIMe apkTHYecKO Mefy3bI Cyanea arctica, MyCkyslaType OapeHleBo- 
MOPCKHX YepBel Arenicola marina, Phascolosoma margaritaceum u Pria- 
pulus caudatus, KOXKHO-MYCKYJIbHOM MEeIIKe€ MeJ.HIMHCKOM muaABKH Hirido 
medicinalis, perpaxropax ronorypuu Cucomaria frondosa, mpmumye HOrH yAMT- 
Ku Helix vulgaris, MbILUMaX MePOnOAMTa XOAMIbHbIX HOF Kpa6oB — yvepHOMop- 
cxoro Carcinus maenas vu Gapentenomopcxoro Hyas araneus, MOPTHAKHbIX MbIL- 
(i8 


aarymku Rana temporaria u mppirKol aujepuup Lacerta agilis u Kam6a- 
WAHbIX MbIWINax Oerou Kppichl Rattus norvegicus *. 

_ Mpl onpexeiaiu BpeMsa HaCTyNJeHHA HEBO3OYyLHMOCTH H30J1MPOBaHHbIX MBILLILL 
HAYKIMMOHHOMY TOKY B paCTBOpaX XJIOPHCTOFO KaJIMA pa3JIMYHOH KOHILeHT- 
mun. PacrBopbl XJIOPpHCTOrO KaMA MpPHrOTOBANHCbh MIA MbILLI, MOPCKHX 
IBOTHBIX JOOABJICHHeEM COJIM K MOPCKOH Boe, a AIA MbILI, MpeCHOBOAHBIX HM 
3€MHBIX %KXHBOTHBIX — K pacTBopy Puurepa. C KaxkOM KOHMeHTpallMel xJ0- 
cTOrO KaJIMA OObIMHO CTaBUNOCcb 5—8 onbITOB, Ha OCHOBAHHM KOTOPbIX BbI- 
JATHIBAJIOCh CpeHee BPeMA PasBHTHA HEBO3OYAHMOCTH (B MHHYTAaX), a H3 Hero 


1 
» dopmyste V = — 10000 — ornocuTenbHaA CKOPOCTb Pa3BHTHA HeBO3OyIH- 
neTH (°). OGmee uncO NocTaBeHHIX ONbITOB 414. 


| e Cucumarta cyanea Priapulus 
meticinalis \ srondosa Ul arctica caudatus 


f n=06 
| h=75 


PAKOOEPASHBIE 


WD DA BER OBD ORG EAI E 


Lacerta agilis Rattus norvegicus 


1=G56 
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uc. 1. JlorapucbmMuueckne rpadbHKN 3aBHCHMOCTM CKOPOCTH pa3BHTHA HeBOsOyAMMOCTH MBILIeY- 

bIX BOJIOKOH pa3HblX 2KMBOTHBIX OT KOHWEHTPalMM XOpHcToro KaMA. IlyHkTHpHas AMHMS COoT- 

STCTBYeT NOrapHMy CKOpOCTH HacTyIIeHHA HCBO3OYAMMOCTH KOHTPOJIbHBIX MBILIL B MOpCKOii 

ye uM B pacTBope PuuHrepa 6e3 MpHOaBAeHHA XOpucToro Kalua. Ha kKaxKom rpacuKe mpu- 

2ICHbI BbIUHCJICHHbIc 3HAUCHHA KOHCTaHT NapaOomMueckoro ypaBHeHun nu k. OOnacnenne 
B TeKcTe 


Pe3ysibTaT OMbITa HAHOCHJICA Ha rpaduK, mo ocw aOcuucc KoTOporoO oTKIa- 
bIBaJICA JOrapHdM KOHICHTPallMH B MPOWeHTAaX, a Ha OCH OPAMHAT — JOrapudM 
KOPOCTH Ppa3sBUTHA HeEBOSOYIMMOCTH B OTHOCHTEJIbHbIX efuHuax. I]peumyuse- 
TBO JlorapHdMuYecKkoro rpaduka Nepe OObIKHOBCHHbIM 3aKJiOUaeTCA B TOM, 
TO B Cylyuae MpHJIOXKUMOCTH ypaBHeHHA napadoubl N-ro NOpAyAKa K u3ysaemon 
AKOHOMePHOCTH, HaHOCHMbIe Ha rpad:PuKk TOUKH JO*KAaTCA Ha OMHY MPAMyIO, TaH- 
eHC yrvla HaKJIOHA KOTOPOM YHCJICHHO PaBeH KOHCTAaHTe N. QTa KOHCTaHTa 
OJIMUCCTBEHHO XapakTePpHh3yeT OTHOCHTEJIbHOe YBeJIMYeHHe CKOPOCTH peakILHH 
PINICUHBIX O€JIKOB C YBEJIMYCHHEM KOHUEHTPalluH Xsopuctoro Kaus (*). Kpome 
oro, IPHMeHeHHe OrapHMuYeCKOrO rpadukKa LaeT BOSMOKHOCTh KOJMYCCTBEH- 
O OILCHHTb CTeMeHb YUACTHA B PeaKILHH MBIMJeUHOrO BOJOKHA Mpomecca ajlali- 
ALM, KOTOPbIi rpa*uyecKN BbIPaxKaeTCH OTKJIOHCHHEM 3JKCIEPHMeHTAJIbHbIX 
eIMUHH B OO/ACTH HH3KHX KOHICHTPallW XJIOPMCTOFO KaJIMA OT IIpAMOH, CO- 


* OnpiTbl ¢ pertpaktopamu Phascolosoma Opin noctapsnenbi V. I]. Cy3qanpeKol, a c MbIL- 
amu Kpbicbl A. B. )KapMyHckKuM. 3a MpesocTaBileHHe STAX MaTepHaJOB MbI IIpHHOCHM HMM Hallly 
1y6oky10 OaroflapHOcTh. 
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oTBeTCTBYIOllel ypaBHeHHIo napadosbl. TakuM OO6pasoM, Ha puc. | HakKJIOHHbh 
IIpAMble XAPAKTEPU3Y!OT PCAKTHBHOCTb MBIWECUHDIX OCJIKOB, a 3allITPHXOBAHHBI 
mwiolwlakw — mpoiecc afanralHyn. 

PaccmoTpeHue MaTepHasia Mbl HaYMHaeM C BOMpOCa 00 SBOJIOMMM PeaKTHB 
HbIX CBOHCTB MbIICUHBIX OeKOB, T. €. C AHAJIH3a MOJOKCHHA HAKJIOHHbIX MpA 
MbIX B CHcCTeMe KOopyuHaT *. Yxxe Germoe paccMOTpeHHe rpapukKoB MOKasbIBaeT 
UTO MBILeYHbIe OeIKH MOSBOHOUHbIX XKHBOTHbIX M10 OTHOWICHHIO K HU3KMM KOH 
ICHTPallHAM XJIOPHCTOFO KasHA OOMaaioT B eCATKH pas Coulee BLICOKOH peak 
TUBHOCTbIO (6O/lee HU3KHM TIOpOroM) MO CpaBHeHHIO C PeaKTHBHOCTbIO OeKO 
6eCNO3BOHOUHIX 2KHBOTHBIX. 

Ha pue. | kpuBble pacnomoxeHb B pA 10 yOprpaiolleH BeJIMYHHE KOHCTA 
tpl n. [Ip 3TOM OKa3aJIOCb, YTO BeJIMYHHA STOM KOHCTAHTbI 3ABMCHT KaK OT C 
CTEMATHYECKOPO MOIOHKEHUA 2KHBOTHOPO, TaK U OT CTPYKTYPbI MbIMIeYHOFO BOO 
Ha. Tak, KOHCT@HT@ 72 MBIIINCUHbIX BOJIOKOH OeCMO3BOHOUHbIX 2KMBOTHBIX BO BCe 
enyyaax>I1 (or 1,3 qo 6,2), paxooOpa3xHpix~1 (0,9—1,0), a NosBOHOUHbIX < 
(or 0,58 go 0,83). B pesyibTaTe Oombulero 3HAYCHHA KOHCTAHTHI 1 y HHSIUM 
6eCNO3BOHOUHHIX IPH YBeJIM4Y€HHH KOHILGHTPallHH XJIOPHCTOFO KaJIMA PeakTH 
HOCTb HX MBILIeCYHbIX Oe€JIKOB HapaCcTaeT 3Ha4HTeJIbHO CKOpee, YEM Y MO3BOHO 
HbIX, BCJIEACTBHe YerO B OOACTH BbICOKHX KOHILCHTPalluit areHTa BO MHOFHX CJ 
yaaX HMee€T MeCTO OOPaTHOe COOTHOLMICHHE: MbIINeUHbIe OeIKH HH3UIMX 2KHBO 
HbIX OKA3bIBalOTCA Oolee PCAKTHBHbIMH MO CpaBHeHHIO C MBbIIWeYHbIMM OesKaM 
pakooOpa3HbIX H NO3BOHOUHBIX. OTH JaHHble NOKasbIBaloT, YTO B Mpomecce 
JlOreHe3sa IPOHCXOLUT YBeMYeHHe Pe€aKTHBHOCTH GeKOBOrO CyOcTpaTa MbIILIIL 
o61acTH HU3KHX KOHIeCHTpallul XJIOPHCTOTO KaJIHA MW €€ YMeHbIUeHHe B OONACT 
BbICOKHX KOHIeHTpalHh. []pHHuMax BO BHHMaHHe BaxKHY!O POJIb HOHOB KaJIH 
B Hpoiecce BOsOyxXeHHA MbILICYHOrO BOJIOKHa, Mbl MOJaraeM, YTO ITOT ak 
JOUIKEH HMeTb MPHHIHMHaIbHOe 3HadeHHe. 

Kak yoKe yKa3bIBaslocb, HaOloqaeTcA OMpeeseHHad 3aBHCHMOCTb Mex], 
CTPYKTYPOH MbILMeYHbIX BOJIOKOH HW BeJIMYHHOM KOHCTAHTbI 1. Oua BbIparkaeTc 
B TOM, 4TO Twiaj{KHe MbILIMbI OOaaroT Oosee BLICOKHM 3HAYCHHEM KOHCTAHTHI 
10 CpaBHeHHIO C NoMepewHonouocatTpimu (puc. 1). B sToM OTHOUICHHM Halu Ja 
Hbl€ MOATBEpAKMaloT pesysbTaT ucceqoBanua P. Te6epa (’), BnepBble ycraH 
BUBIUerO CBA3b Me2Ky TOKCHYHOCTbIO HOHOB KaJIMA HM CTPYKTYPOM MbILedHBI 
BOJIOKOH. 

Mobr He MOrJIM OOHAPyXuTb allanTaluu kK JeHCTBHIO XJOPHCTOrO KaJlHA H 
MyckyulaType pakooOpasublx HW JByX BuAOB uepBelt (Phascolosoma margarital 
ceum u Arenicola marina). BMecte c TeM, OHa OTYeTJIMBO BEICTyMaeT y Gecn03B 
HOUHDIX XKMBOTHBIX, XOTH HM He B TAKOH CTeEMe€HH, KaK Y MO3BOHOUHBIX, Pe 30H 
ajlanTallHH OCOOCHHO BeJIHKa: B ITOH 30HE KOHICHTPallHi MBIINedHbIe BOJIOKH 
OOHAPYy2KHBAWT CNOCOOHOCTh MPOTHBOCTOATb TOKCHYeECKOMY lelCTBHIO CO 
WH TeM CaMbIM peryJIMPOBaTb BEMMYMHY OTBETHOM peakMH (°). 

IlonyyeHHbId MaTepHasl NOKasbIBaeT, YTO HapsAy C H3MeHeEHHeEM peakTU 
HOCTH MBIIMUeC4HBIX O€JIKOB B IIPOWecce SBOJIOWMM y KJIETOK MOABUIACb cmoco 
HOCTb AKTHBHO PeryJIMPOBaTb BeJIHYHMHY OTBETHOH peak. Iloapienve Tako 
(PyHKIMM Ha KJICTOUHOM yPpOBHe HMeeT NPHHIUMMHasIbHOe 3HaYeHHe, TaK Kak e 
HaJIM4Me OTMMYAeT PeaKIMIO KJIETKH KaK WesOro OT peaKTHBHOCTH BXOAMer 
B €€ COCTaB O€IKOBOFO KOMIMIeKCa. 

JleHHHrpafcKni rocyapcTBeHHbIi yHHBepcuTeT Iloctynuso 
um. A. A. )KmaHopa 25 V 1959 
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* Jia CykeHHA O peaKTHBHOCTM 6eKOB B OOaCTH HU3SKEX KOHIWeHTpalHH XOpucTor 
KaIMs MPH HaJIMYKM Tponecca alantalMy MbI MpOBOLHM NYHKTHPHYW MMHHIO, KOTOpaR cAyR 
Jia MpOMOMAKeHHEM SKCIEPHMEHTAIbHO MOYYeHHOH MpAMOM, XapakTepusylomjelt NapaSommuec 
3aBHCHMOCTb B OOMaCTH BbICOKMX KOHIeHTpPallH conu. 
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